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COMMUNICATION BETWEEN COAST 
AND LIGHTSHIPS. 


Ir would appear that the latest recommendation of the 
Royal Commission in establishing electrical communication 


between lightships and shore has failed. 


Mr. Preece while lecturing at Toynbee Hall, Whitechapel, 
on Saturday, the 12th inst., announced this fact in the 
following words (vide daily Press) :—“ A few months ago 
there was a costly attempt to communicate between Rams- 
gate and the North Goodwin light-ship by the Evershed 
method of induction. Unluckily the conductivity of sea 
water was too great, and failure was the consequence.” 

In another report of the lecture it is stated that Mr. 
Preece said :—“ After going to hundreds of pounds of ex- 
pense they found that it was quite impossible to get a 
message on board. The intervening cea water performed 
much the same function as an iron plate—the electric waves 
were interrupted, and did not reach the ship.” 

This result in view of the very sanguine expectation 
cherished by Mr. Preece when he prevailed upon the Depart- 
ment to give him a £1,000 to carry out experiments, must 
be particularly disappointing. 

Such an outcome of a trial which was regarded as offering 
greater chances of success than “ any of the other inventions 
of a like nature” that the Royal Commission had had before 
them, will not tend to make their final report £o satisfactory 
as might be desired. If, as stated in the concluding remarks 
of the fourth report (latest issued) that the Royal Commis- 
sion have reason to believe that many, if not all, of the 
interruptions referred to have been due to remediable 
causer, it seems strange that efforts have not been made to 
remedy the defects of the continuous cable system before 
making another practical trial of the non-continuous plan. 

In an extract from the annual report of the United States 
Lighthouse Board for 1894 (appendix “ A ” of the report of 
the Royal Commission above cited), it is stated that the 
Lighthouse Board for several years has promoted experi- 
ments for obtaining electrical communication between light- 
ships and shore. It has watched with great care experiments 
made by other maritime countries, and has noted the diffi- 
culties with which they have contended. 

In the report of the United States Lighthouse Board for 
1895, the progress made in the Board’s experiments, looking 
to the use of sea telephones as a means of communication 
between its light vessels and shore, is fully set out in a very 
interesting and instructive account by Prof. L. M. Blake, in 
which will be found full details of experiments carried out 
with (1) the method of making use of the ship’s anchor chain as 
part of the cable circuit, and (2) the so-called diffusion method. 

With regard to the first mentioned method, the experi- 
ments appear to have been successful as (to quote from the 
report), although the chain was new, and painted with 
asphaltum, still the friction between the links kept their 
contact surfaces bright, and sufficient electrical connection 
was established and maintained to deliver to suitable re- 
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ceiving telephones upon the ship, a current ample for 
excellent talking. 

Unfortunately, owing to the slender character of the cable 
employed in this experiment, it was frequently broken, 
and strange to say, no attempt was made to meke the com- 
munication permanent. 

A second trial of the method was made, using a special 
chain of Howard metal, which is incorrodible in sea water, 
and possesses an electrical conductivity about equal to that 
of brass. 

“ This chain, when submerged, conducted, so far as prac- 
tical results are concerned, as well as a continuous insulated 
cable. From the experiments of 1895, there is encourage- 
ment to believe (the report goes on to state) that through 
the ship’s anchor chain, and quite surely so if it be of non- 
corrosive metal, such as the ‘ Howard,’ telephone communi- 
cation can be established by the above method, and such 
method would be the simplest for light-ships.” Farther 
quoting: “In the summer of 1894, in the course of experi- 
ments made upon another method of telephoning to light- 
ship:, an observation was made upon the above described 
chain method.” 

A submarine cable five miles long, which was in nse for 
experiments, became fouled with the Scotland light-ship 
anchor chain. Its copper core came into metallic contact 
with the chain about 60 fathoms {from the ship. A re- 
ceiving telephone, which was connected with the hawse pipe 
of the ship, and thereby directly with the anchor chain 
became so loud as to be heard everywhere in the ship’s cabin, 
and indicated direct metallic connections through to the 
shore. To determine if this was the case, an insulated wire 
was then connected directly with the core of the cable and 
brought on board, and matters so arranged that the telephone 
cou'd be alternately cut into the cable circuit, either through 
the insulated wire, or through the hawse pipe connection and 
anchor chaia. 

The second method experimented upon by the United 
States Lighthouse Board in 1894 is designated the diffusion 
method ; the entire region of water in which the ship could 
swing being electrified in such a way by the telephone current 
as to present differences of potential at different points in the 
area sufficient for telephonic purposes. 

Exhaustive reference to the report is unnecessary here, a 
pretty complete description derived from it having been 
published in these columns in the number for August 14th, 
1896, by Mr. C. A. Stevenson. 

The means by which the area around the lightship was 
electrified does not appear to have entered into the plans of 
engineers on this side. 

The cable laid ont from the shore, where it connects 
through half a mile of underground line with the electric 
buoy system lighting station, terminated in a junction box 
on the sea bottom about 900 feet from the mushroom mooring 
anchor of the light-ship. From this junction box a short 
length of cable was laid to another larger junction box con- 
taining a step-down transformer, the core of the cable being 
earthed upon the armour through the high resistance coil of 
this transformer. 

The two terminals of the lower resistance coil were earthed 
through a grid consisting of three insulated copper wires. 
At one end the three were connected together and to one 
termiral of the lower resistance coil of the transformer ; each 


of the other three ends were earthed on a netting of 500 
square feet of 3-inch mesh copper wire. The other terminal 
of the transformer was earthed on 1,500 equare feet of 
similar copper netting. These nets were mentioued by Mr. 
Stevenson in his article; they could be rolled up and handled 
with ease by sailors while laying them from small boats. 

The centre of the grid was approximately the ship’s 
mooring. 

Great credit is due to Prof. Blake, Mr. Caldwell, and all 
those engaged in carrying out this work, most of it having 
been accomplished in the winter. The final connections were 
completed in February, 1895, and telephonic messages were 
sent, the first, so far as then known, ever transmitted between 
ship and shore without continuous metallic connection. 

Between February and September it is stated that the 
system worked well under different conditions of weather. 

Many prominent officials of the U.S. Lighthouse Board 
made trial of the method, and the telephone was used on 
board the light-ship and on shore every hour throughout the 
day. It is incidentally mentioned that during the interna- 
tional yacht races reporters were stationed on board the 
lightship, themselves telephoning the progress of the race to 
the New York papers. 

It is explained that the special form of grid, and all the 
details of electrical construction, were designed for the par- 
ticular conditions existing at the Scotland light vessel, and 
that each light-ship would probably present a special problem 
in electrical engineering. Prof. Blake, in his final remarks, 
says “the conclusion is warranted that the six months suc- 
cessful use of the system proves the diffusion method to be 
practically feasible.” 

We have no information as to whether this trial has been 
continued. It is to be hoped that the :forthcoming Annual 
Report of the U.S. Lighthouse Board will furnish an account 
of the further working and permanent establishment of this 
mode of communication between ship and shore. 

In the concluding remarks of the report of the Royal 
Commission, the Evershed system as recommended to be 
adopted is described briefly as follows :— 

Under this system the cable running from the shore is 
laid in a circle on the bottom of the sea immediately under 
the light vessel, the circle having such an ‘area that the 
vessel will always be within the circumference of it. Round 
the deck of the light vessel a number of turns of insulated 
wire are coiled, which are in connection with a telephone 
receiver on board the ship. 

An intermittent vibrating current is sent through the 
cable and is made and interrupted by a Morse key. The 
vibrations act by induction on the coils of wire on the light 
vessel, and produce buzzing sounds in the telephone, which, 
being intermitted by the Morse key, are interpreted as in 
the ordinary Morse Code. 

By means of a special arrangement a call bell can be rung. 

Although in principle the same, there appears to have 
been a considerable difference in the arrangement of details 
of the system in these two trials, one at Sandy Hook, under 
the direction of the U.S. Lighthouse Board, the other off 
Ramsgate, presumably under the direction of the Submarine 
Department of the Post Office. The merit of simplicity lies 
on this side. Bat the result of the more complicated system 
adopted in connecting the Scotland light-ship seems to have 
been crowned with a larger measure of success. 
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It is apparent, from the latter part of Prof. Blake’s report, 
that the experiments conducted by Mr. Caldwell in search of 
a suitable calling device, although highly successful in them- 
selves, suffered from a lack of efficiency in the telephone 
system generally, which greatly increased the difficulties of 


’ calling, and reduced the positiveness of talking. 


Now, it is a curious fact, that up to the present time no 
single instance of a permanent establishment and use of the 
non-continuous method, or of the diffusion method, exists. 

The experiments of the non-continuous system at the Isle 


. of Wight in 1893 appear to have failed from causes not 


explained. 

Mr. Preece, at the Society of Arts in February, 1894, in 
lecturing on the subject of electric signalling without wires, 
spoke of trials made in 1892 between Penarth and the Flat- 
holms and Steepholms, some three to five miles distant respec- 


- tively, and was very sanguine of success in this direction, 


but nothing definite has resulted. 

The permanent connection of the Fastnet lighthouse with 
Crookhaven by the continuous system has up to the present 
been unsuccessful, for, as Mr. Preece announced in the 
course of his remarks on Saturday last, communication 
broke down in the early part of this year, and they had 
not yet been able to restore it. 

It is commonly believed that when a Royal Commission is 
appointed to consider and deliberate upon a question that has 
excited public interest, it is done to sooth and pacify the 
public mind and lull it into the belief that all will be done 
that can be done to alleviate the conditions that have given 
rise to the agitation. 

It must be admitted that the members of the Royal Com- 
mission convened to inquire into this question of electrical 
communication with light-ships, &c., have done something, in 
fact a good deal, in improving and extending communication 
with outlying stations and light vessels, but, with the scant 
success that has resulted from trials in the latter direction, 
extending over nearly five years, what are we to expect in 
the future ? 

The scheme of connecting up telephonically by cables the 
light-ships round our coasts, was received with little favour 
from the first by the Trinity Board, and accepted grudgingly 
by the Post Office. 

Extra work is thrown upon the staff and ships employed 
by the Submarine Department in keeping the ordinary 
system of telegraph cables around our coasts in efficient 
working order, so that it can hardly be expected that this 
increase of work would be undertaken with alacrity, or very 
cheerfully. 

This matter of electrical communication between light- 
ships and the shore was considered to be an urgent want five 
years ago; it is equally so now. It was also considered 
feasible to establish such. The experiment of connecting up 
the Sunk light vessel by a continuous cable in 1884 was 
claimed as a success by the contractors when they handed it 
over to the Trinity Board in 1886. There were 90 days of 
interruption in about two years. A résumé of the working 
of the electric cables to light vessels appeared in an article 
referring to the fourth report of the Royal Commission in 
this Journal on June 19th last. Since that time no infor- 
mation has been available as to the continued working of 
these cables between stations on shore and a few of the 


light-ships at the mouth of the Thames and on the East 
Coast; but from what can be gathered incidentally, it is 
inferred that the difficulties of maintaining communication 
have been more than can be met by any improvement of 
existing appliances. 

One string of the bow becomes untied; the other one has 
failed to tie at all, and it is subject to doubt now whether 
the hitherto but partially successful attempts to bring our 
outlying floating sentinel posts into touch electrically with 
the shore will be persevered in, or whether, after a continued 
succession of breakdowns under the present system, the 
patience of the Post Office and Trinity Board alike may 
become exhausted, and the scheme gradually dropped. 


BREEZY BRISTOL. 


PLEASURE can be bought, but happiness is the reward of 
virtue; probably virtue and happiness would always live 
together were there no gout, no measles, and no mothers- 
in-law. 

Those of our readers who delight in a sample of pure 
happiness, no earthly imitation, but the real breath of heaven, 
should read Hlectricity (New York) on the subject of steam 
engines for the Bristol tramways. 

Our contemporary, having learned that the Willans engin s 
hitherto used for driving the tramcars at Bristol by electric 
transmission of power are (to cope with increased traffic) 
to be superseded by larger engines of American manufacture, 
spreads himself out on wings which even the American 
Eagle might envy, and envy in vain. ; 

We do not grudge the writer his happy hour; on the 
contrary, we wish that he and we, and all men, might enjoy 
many such blissful moments on equally innocent and inex- 
pensive incitements. 

Our friend’s positive is “Coals to Newcastle;” his com- 
parative is “ Engines to England ;” his superlative is not 
yet out; it may be “ Parshall to Impartiality” ; we know not, 
but we do know that in the early eighties one cargo of 
America calico was landed in Liverpool, and we are still 
waiting for the second. We also know that the Willans 
engine is manufactured under license in America, and that 
our lively cousins are not altogether happy at the prospect 
of having to stand godmother to Raworth’s universal engine. 
We can point to a considerable number of sample American 
engines now working in Great Britain; they will probably 
go on working until they are worn out, but they will never 
be replaced from the same stock, 

We acknowledge with pride and gratitude our indebted- 
ness to America for the benefits which we and the whole 
human family have derived from the genius of G. H. Corliss. 
We have bestowed the highest honeur on Corliss by copying 
his methods, and by instinctively following his teaching ; 
but when we come to consider American commercial engines, 
which are built to sell, we say samples are satisfying. 

We do not blame Mr. Parshall’s recommendation of 
American engines for Bristol; on the contrary, considering 
the controversy between the Company and the Council, we 
consider it diplomatic; the Council has Willans engines, and 
they propose to supply current to the Compaay as a condi- 
tion of consent. The Company retorts: We want neither 
you nor Willans; we are married to the United States; our 
motto is “ Business ” not “ Bigamy.” 

Thus between Company, Council, and Commission, the 
American engine slips in. 
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ELECTRICAL WORK IN SOUTH AMERICA. 


[FROM OUR BUENOS AIRES SPECIAL CORRESPONDENT. | 


Exectric light is now making considerable headway in 
South America, and although, at present, its progress will 


hardly bear comparison with what has been done in Europe. 
and North America, it is certainly making up very quickly. 


for lost time, and will soon be very little behind either of 
them. 

Here, in Buenos Aires, which has not inaptly been termed 
the “ Capital of South America,” progress in electrical work 
is probably greater than in Rio de Janeiro, Monte Video, or 
any of the other towns of less importance. A considerable 
portion of the business quarter of this town is now provided 
with a public supply system which, if not so perfect as re- 
gards regularity of pressure as what we are accustomed to 
in England, is, nevertheless, very serviceable as a means of 
illumination or as a source of power. 

In one of the outlying suburbs, again, we have a supply 
station of some 200 kilowatt capacity, which, by means of 
high pressure alternating current system with house trans- 
formers, supplies electricity to a number of ra dwellings, 
and also serves to illuminate with arc lamps the roads 
traversed by the cables. 

The system of house wiring adopted and recognised as 
satisfactory out here is somewhat primitive as compared with 
that usually seen in England, the wires being, for the most 
part, supported on small button insulators or porcelain cleats 
fixed to the walls, and the lamps suspended direct from these 
insulators, no ceiling rose being a and even a shade over 
the lamp being frequently dispensed with. 

It is somewhat remarkable that in this country, where so 
much is done for show, and where large sums of money are 
constantly being expended on gorgeous, but quite useless 
display of all kinds, electric light installations should be 
done so crudely and inartistically; and yet, with a few ex- 
ceptions, this-is the case, even in the large shops, cafés, and 
business establishments of this city. But, unfinished as 
the usual style of indoor wiring is, it is nevertheless very 
reliable, the insulation being very fairly good, and the fact 
of having the wires suspended in the air instead of incased 
in wood or other material, rendering the chance of fire from 
an overheated wire very much less than it is where the latter 
system is adopted. 

The outdoor system of distribution cannot, I regret to 
say, be regarded as at all satisfactory at present. In some 
cases, even in the centre of the city, very scantily insulated 
wires carrying electricity at high pressure are suspended 
overhead on not — secure looking insulators, and are a 

rpetual menace to the safety of er passing underneath. 

n mentioning this, however, it is only fair to say that these 
high pressure overhead cables have already been condemned 
by the municipality, and that their owners have instructions 
to remove them and to. substitute underground cables by a 
certain date; but even when this is done we shall still be 
left with the overhead low pressure cables, which, whilst less 
electrically dangerous than the former, are nevertheless a 
great disfigurement to the town, and, on account of their ex- 
cessive weight and somewhat unstable fixing, a source of not 
inconsiderable danger. 

The price charged for electricity here is considerable, 
being 30 cents gold, or say 1s. 3d. per kilowatt, a small dis- 
count being allowed to large consumers. This price will no 
doubt sound terribly high to English ears ; but, it must be 


_ borne in mind that all the coal used in generating this elec- 


tricity has been brought some 7,000 miles, also that the 
wages paid both for labour and for technical knowledge in 
this country are very considerably higher than what we are 
accustomed to in England. Still when all allowances have 
been made there can be no doubt that the electrical supply 
companies must make a very handsome profit indeed. 

Now that electricity has, as it were, got well started in all 
the larger towns of this country, it is interesting to notice 


_ with what rapidity the isolated mills and factories are also 


adopting electric light as the cheapest and most convenient 
illuminant within their reach. This is, perhaps, more espe- 
cially the case in the large sugar factories in the province of 
Tucuman, where the nature of the business requires that 
work should be carried on continuously day and night during 


some four or fivemonthsof the year. Not longagoan installation 
was put up at one of the largest of these factories situated some 
30 miles from the town of Salta, near the borders of Bolivia. 
The factory and manager’s residence, which were to be 
lighted, were situated at a considerable distance from the 
National railway, which affords a somewhat precarious com- 
munication between Tucuman and Salta, so that the engine, 
dynamo, and other requisites, had to be carted for a consider- 
able distance across country. The installation, when com- 
pleted, was regarded with great curiosity, not unmixed with 
awe, by the half-wild Indian labourers who work in the sugar 
plantations in this district. It was indeed a most curious 
and incongruous sight to see these men and women crowding 
round the outside arc lamps when they were first lighted, 
and expressing their astonishment in their own curious 
language. 

These Indian workpeople are direct descendants from the 
original inhabitants of the country, and retain even now a 
great number of the habits and customs of their ancestors ; 
living in the open air, or in tiny sheds or huts, and their 
clothing, which for men and women alike is of an exceed- 
ingly scant description, consisting of roughly cured skins, 
whilst their copper coloured bodies are not infrequently dis- 
figured by ie of paint. 


THE ANACONDA ELECTROLYTIC COPPER 
REFINERY.* 


Tus refinery, which was constructed by Mr. Hermann 
Thofehrn, was built in the most improved style, and is un- 
doubtedly the best now in operation. It is built in two 
parts, separated by a free space of 100 feet for security in 
case of fire. The buildings cover a space of about 14,100 
square yards, and have wooden framing covered with corru- 
gated iron. 

In connection with the refinery is the boiler-houge, at 
about 200 feet distance, and the silver n-*!', at about 300 feet 
distance. These buildings, .as well as tl: .< ynamo room which 
adjoins the refinery, are entirely covc1.4 with corrugated 
iron. A large number of fire hydrants are distributed 
through the building, each one having hose and nozzle 
attached to it. Special watchmen constantly keep all fire 
protection in good working order. The buildings are de- 
scribed below in detail. 


THE PowrR PLANT. 


A—Boiler-House.—The old boiler-house, which is now 
replaced by the new one, contains eight sets of two each of 
common tubular boilers, having altogether a ape of 
86,000 lbs. of water evaporated per hour. Each set of 
boilers is provided with an individual stack of sheet-iron, 
and all are connected together by a steam pipe and a double 
feed-water line. These connections are made in such a wa 
that any of the boilers can be connected or separated at will 
from and with the rest of the boilers. The grates of these 
boilers are of a common type, designed to burn equally wood 
or coal, An ash-hoist takes the ashes out’ of the room and 
dumps them upon a railroad car in front of the building. 
The supply of fuel is taken from the railroad track in front 
of the aie, and conveyed on a 20-inch spur track 
directly in front of the boilers. The feed-water is handled 
by two Knowles pumps, each able to ensure the total service. 
The water is taken from the hot well of the condenser, and 
by means of the pe is delivered to the boilers after 
passing through a Berryman heater, acquiring on its way a 
temperature of about 170° Fahr. The Berryman heater receives 
the steam from the engines before it passes through the acid- 
heaters in the refinery on its way to the condenser. Ample 
facilities are provided to supply the water from the hot well, 
from the lower flume and from the upper flume. Any change 
of supply from any of the three sources can be made in a 
moment’s notice. The service of the boiler-house is insured 
by two firemen, two helpers, and two fuel rs on each 
shift, altogether 12 men, under the supervision of the me- 
chanic and the foreman of the refinery. All of the boilers, 

umps, fittings and other implements are in first-class con- 
sition. 
* The New York Engineering and Mining Journal. _ 
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B—The New Boiler-House.—The construction of the new 
boiler-house was made necessary by the extension of the re- 
fining plant, which doubles its capacity. This plant being 
of some importance, has been designed to obtain the highest 
possible economy and efficiency. It contains three sets of 
two boilers, each of the Heine pattern, having altogether an 
evaporating capacity of 62,200 lbs, of water per hour. 
Another set of two in of the same capacity is in course 
of erection, and will serve as a reserve. All the boilers are 
connected together by a large iron flue, which carries the 
smoke and gases to a feed-water heater of the Green pattern, 
from which they are carried off by a brick stack 140 feet 
high. The steam and feed-water lines are common to all the 
boilers, and the connections are so made, as to connect or 
disconnect any one of the boilers. The grates of these 
boilers were of the Brightman type, are automatic feeders 
and shakers, and are designed to burn slag or nut coal. The 
Brightman stokers proved to be a failure with the coal that 
is usually handled in Anaconda, and were later taken out and 
replaced by horizontal hand-shaken grates of a pattern 
adapted to the Anaconda coal. Each one of the grate bars 
swings on its own axis. These grates also have not proved 
satisfactory for the burning of Belt coal containing up to 20 
per cent. ash, and have been finally replaced by underfed 
stokers of the American Stoker Company make, which have 
been very successful, so far. The ash is conveyed to an 
elevator by means of a sluice and water, and is finally 
dumped on the prairie adjoining the boiler house. The supply 
of fuel is taken from 
a railroad track in 
front of the boiler 
house. From _ the 
cars the coal is 
dumped into large 


supplied. The boiler capacity is now 62,200 lbs. of water 
evaporated per hour. Of this amount the two triple- 
expansion engines, while producing at the normal rate 1,080 
kw., or what is equal to it, 1,544 H.P., consume at the rate 
of 15 lbs. per horse-power per hour, 23,160 lbs. The double 
Corliss engine, while producing in the normal run 490 kw., 
equal to 700 H.P. plus belting loss, &c., together, 750 H.P. 
consumes at the rate of 30 lbs. of water per horse-power, 
22,500 lbs. per hour. 

Besides the generators for electrolytic work there are two 
dynamos for light and power, one of which is in reserve. 
On this about 50 H.P., equal to 1,500 Ibs. of steam are spent.. 
Then there is a 30-H.P. air compressor which runs the acid 
pumps and requires about 900 lbs. of steam. The condensers 
for the Corliss and for the triple-expansion machines take 
another 1,500 lbs. of steam per hour. All this machinery 
consumes 49,560 lbs., plus about 1,500 Ibs. for heating; in 
all, 51,060 lbs. of water evaporated in the boilers, against 
62,200 lbs., the maximum capacity of the boiler plant ex- 
cluding the reserve boilers. This amount of power corre- 
sponds to a maximum production of 150 tons of 
electrolytic copper per 24 hours, or to about 175 H.P. 
per ton produced. This includes the lifting, the 
transporting, and handling of the copper, which is 
done by electric appliances, the manufacture of the 
cathodes, heat and light, &c., together with the operation 
of the silver mill. As labour here is more expensive 
than power, all work which can possibly be done 
by machinery is de- 
vised that way. 

D—The Refinery 
Tank - House.— The 
two parts of the 
refinery are built of 


bins, and from there 
a bucket elevator 
dumps it into the 
supply bins hanging 
in front of the 
boilers. From these 
hay the sinks 
to the grate hoppers, 
and is then ‘aban 
the grates automati- 
cally, the operation 
being continuous. 
The feed - water is 
handled by two large 
Knowles pumps, each 
of sufficient capacity 
to insure the entire 
supply of the boilers. 
The water is taken from the hot well of the condenser and 
is delivered by the pumps through the Green heater to the 
boilers, acquiring on its way a temperature of about 200° 
Fahr. The service of this boiler house is attended to by 12 
men, who are distributed as in the old boiler house, thus 
obtaining twice the amount of work with the same amount 
of labour. 

C—The Power House and Dynamo Room.—The power 
house contains one double engine of about 800 H.P., one 
Westinghouse compound engine of 400 H.P., and two triple- 
expansion agin of 900 H.P. each. The two last-named 
engines are directly coupled to two dynamos each. This 
makes a total of about 3,000 H.P. in all, including the re- 
serve. The first-named engine is of the Corliss type, and 
runs the dynamos of the old section of the refinery at pre- 
sent by means of belting and shafting. To supply the 
refinery with the required current for the electrolytic work, 
there are two Westinghouse generators of 220 kw. each, belt 
driven; one Westinghouse generator of 270 kw., belt driven, 
while further on there are four Westinghouse generators of 
270 kw. each, directly connected to the triple-expansion 
steam engines. This makes altogether 1,790 kw., corre- 
sponding to 2,942 H.P. Oat of this total one generator, 
together with the small steam engine, form the reserve, being 
a complete unit of 220 kw., equal to 315 H.P. This reserve 
unit can be switched over to any of six circuits in case of an 
accident or repairs of any of six generators. The switching 
of the leads of these generators is controlled by a central 
switchboard, from which all but two of the conductors are 


wood covered with 
iron as stated. Each 
building covers a 
space of about 6,500 
square yards, and 
contains 600 electro- 
lytic tanks. Each 
tank is 2°50 m. long, 
1°50 m. wide, and 
1:00 m. deep. These 
tanks are bnilt on 
the self-insulating 
plan, the air having 
access to all parts. 
A wooden frame- 
work in the shape 
of a regular girder is 
covered on the in- 
side with common planks, and is cut up into compart- 
ments by partitions of the same material, 10 of which form 
arow. Each row of 10 tanks is set on its own founda- 
tion, entirely separated from the others and from the working 
floor. A large air space is between each compartment form- 
ing a tank between the working floor and the rows, and all 
parts of the tanks, at the side as well as below, are of easy 
access for the air and for the men. Each joint in the wood- 
work from top of the tanks to the bottom of the foundation 
is insulated by soaking with insulating material before being 
put together. The inside of the tanks is lined with lead, 
and proper protection is provided to preserve it against waste 
from the copper plates (anodes). On the sides of the tanks 
the conductors are placed for the electric current, serving at 
the same time as a support for the electrodes. The bars are 
of solid copper, and are bent in the middle, each reaching 
over two tanks, being positive on one and negative on the 
other tank. By means of this bend in the bara all screw 
connections are avoided between the tanks, leaving only the 
connections between the different rows to be fixed in the 
usual way. This effects an important saving of labour and 
power, as it is very difficult to maintain good joints for so 
heavy a current in an atmosphere charged with acid, steam, 
or moisture. To support the electrodes flat iron bars are 
laid across the tanks, resting on the conductors. Copper 
hooks sustain the plates in the liquid, and are hooked on 
these bars. Ten tanks built together make arow. Ten rows 
make a set of 100 tanks, and two sets make a system of 
200. Each system fills a hall, and each hall is provided 
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with a complete outfit of machinery, tools and appliances, 
making it entirely independent of the other halls; in fact, 
forming a complete plant by itself. As ‘he composition of 
the crude copper changes in regard to its impurities, and as 
the electrolyte has to be modified according to the amount of 
such impurities, it is absolutely necessary to be able to sepa- 
rate each system from the others. There are six systems of 


like capacity of 200 tanks, each being able to turn out about - 


35 tons of electrolytic copper per 24 houra as a maximum. 
All the tanks of each system are connected in series for the 
passage of the electric current produced by one generator. 
Each row of 10 tanks has its individual supply tank for the 
circulation of the liquid. The circulation is established by 
haviog the rows built on an inclined plane. The liquid runs 
by gravity from one tank to the next until it reaches the last 
one, from which it falls to the collector. The collector con- 
veys the liquid to the acid pumps, working by air pressure, 
which deliver it anew to the distributor, and from there to 
the small supply tanks to begin the same course over again. 
“The three first systems are provided with overhead trolleys, 
one above each double row, and by means of these the tanks 
are loaded with copper and also unloaded after it is refined. 
The full charge of a tank, weighing about 4 tons of copper, 
is loaded up and unloaded in one operation. In;the three 
new systems each hall has one single electric crane spanning 
the whole width of the hall, These cranes are also designed 
to charge at once a 
full tank load. The 
reason why the first 
three systems have 
not provided 
with electric cranes 
is’ that the old build- 
ings were not suit- 
able for their estab- 
lishment, and _ the 
time given for the 
construction of the 
plant was too short to 
make the modifica- 
tions of the buildings 
and to await the 
construction of the 
cranes. On the work- 
ing floor of all the 
halls runs an electric 
road of 20 inches 
gauge, by means of 
which all material is 
conveyed from the 
railroad in the buildings to the tanks, the scales, &c., and back. 
The locomotives are of Mr. Thofehrn’s design, and were built 
by the General Electric Company. Underneath the tanks runs 
another 20-inch road, which communicates with the silver 
mill, and is used to convey nothing but the refinery slimes, 
which contain, besides the impurities of the crude copper, the 
gold and silver in large amount. 


OPERATION OF THE REFINERY. 


The work which is going on in the refinery, so far as the 
mechanical part is concerned, is extremely simple. The men 
take the anodes from the railroad cars, transport them by 
the tank-load over the scales and place them on a rack. Here 
the supporting bars and hooks are laid over the anodes, the 
crane is brought along, picks up the charge, conveys it to 
the tank it belongs to and lets it down therein, placing at the 
same time ail the plates in the proper position. In the 
meantime another crew has prepared on a second rack one 
load of cathodes, hooked on the supporting bars, and ready 
for use. These the crane takes up and brings them, like the 
anodes, right on the place where they belong. After this the 
liquid is turned on, and as soon as the tank is filled the elec- 
tric current is started again and the refining work begins. 
Here it is to be observed that the liquid and the electric ci r- 
rent are we 9 only in the tanks which are under way of 
being reloaded, and only for the strictly needed time for this 
operation. This time, which includes unloading, cleaning 
and reloading, bringing of fresh material, its preparation, 
&c., hardly exceeds one hour for each tank. The unloading 
of the tanks goes on in about the same manner as the !oad- 


ing. The electric current and the liquid are stopped in this 
tank. The crane takes ont at once the full charge of 
cathodes, which, during the time of the refining, received the 
fine copper of the anodes, and brings this charge down on a 
small 20-inch gauge car, which, pulled by a motor, conveys 
it to a railroad car. After this the remnants of the anodes 
are handled in the same way. The tank is washed to take 
out the refining slimes, and is then ready to be loaded up 
again. 

eThe crade material upon which the refinery works is blister 
copper, containing 98 per cent. copper on the average, and 
the balance in arsenic, antimony, iron lead, tellurium, sele- 
nium, besides about 110 ounces of silver, aud 4-ounce of 
gold to the ton. 

The large number of tanks, and the high cost price of 
labour at Anaconda, necessitated a special means of control 
in this direction. This has been obtained by an automatic 
device, looking very much like a regular double commutator 
of a dynamo, to which all tanks are connected by series of 
five tanks each. A yoke carrying two brushes slides over 
the different sections of these commutators, making one 
complete turn in an hour, and these brushes bring into con- 
tact the terminals of each series of five tanks to register the 
voltmeters. In this way all the tanks are controlled once an 
hour, and the readings registered on paper automatically. 
This enables the man in charge to see at a glance the con- 
dition of all the tanks 
in the refinery. He 
can see at once if 
any trouble is in any 
one of the tanks, of 
what nature the 
trouble is, when it 
started, and how it 
developed. He is 
able then to point 


the tank in ques- 
tion, and this instru- 
ment keeps on record- 
ing when the man 
started to correct 
the trouble, how 
much time it took 
him to do it, and 
also how completely 
the work was done. 

Copper.—The Ana- 
conda Copper Mining 

Company’s refinery 
has been running in full since January 1st of this 
year, and is turning out between 10( and 120 tons of copper 
daily, according to the output of the mines. The balance of 
the company’s product, from 80 to 100 tons, is refined in 
Baltimore. The total daily production of the Anaconda 
Company is about 200 tons of copper. The refinery is built 
in such a way that, in case of an emergency, it can easily 
handle the total product of 200 tons daily with the use of 
additional dynamos only. 

In referring to the cost price of refined copper in Ana- 
conda, we have to consider the high price of labour, which 
amounts to nearly $3 on an average per day per man. The 
cost of fuel, so far, has been $5.50 per ton; but this expense 
will be reduced to $2 per ton when Belt coal is used by means 
of underfed stokers. 

Sulphuric acid costs 2°4 cents per lb. in Anaconda, while 
the other supplies cost accordingly. We can say generally 
that all expenses in Anaconda are more than twice those at 
Eastern industrial centres. The refining work at Anaconda 
costs no less than $14 per ton of copper produced, including 
the saving of gold and silver contained in the anodes. 

The total number of men employed in the Anaconda 
Copper Mining Company’s plant is 120, inclusive of foreman, 
assayers and clerks. The saving of labour in the refinery is 
best illustrated by the difference between the old building 
and the new one. We make this distinction because the old 
building already existed, and a plant had to be adapted to it. 
It was, however, too weak to allow of the installation of all 
the modern improvements and conveniences which Mr. 
Thofebrn has since employed in the erection of refineries. 
The new building was constructed on the advice of Mr. 
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Thofehrn, and was built according to his designs. Both the 
old and the new structure turn out the same amount of pro- 


duct ; that is to say, about 50 tons each day in actual prac- . 


tice, although the buildings have a capacity to double the 
product by increasing the electric current. The number of 
men employed in the old building is 50, while there are but 
25 in the new structure. 

The average quality of copper produced in these plants 
is :—Conductivity, 98 per cent., Matthiessen standard ; tensile 
strength, 64,000 to 65,000 lbs. per square inch; number of 
twists in 6 inches of No. 12 wire, 80; elongation, 1} per 
cent. All these measurements were taken on hard drawn 


wire. 

Epuration of the Electrolyte-—The anodes are delivered to 
the refinery containing, as aforesaid, about 2 per cent. im- 
purities which, during the process of refining, go partly into 
the liquid and partly into the slimes. The impurities which 
go into the electrolyte are partially taken out on each turn 
of the electrolyte through the tanks. A certain amount of 
impurities is allowed to stay in the liquid, however, while the 
epuration process is regulated so as to limit the accumulation 
of these impurities only. The epuration process used at 
Anaconda is extremely simple, requires little attention, and 
necessitates the use of air and cheap chemicals only. This 
method is preferable to the voluminous and bulky old pro- 
cess of crystallising, which is used almost in all Eastern 
refineries for the epuration of the electrolyte. 

Silver and Gold—The Anaconda Copper Mining Com- 
pany’s refinery pro- 
duces about 350,000 
oz. of silver, and 


‘999 fine. Most of this bullion goes directly to England. 
The gold is allowed to accumulate in the parting kettles for 
a month, when it is taken out, washed and dried and melted 
in a crucible together with convenient fluxing material to 
produce ingots, which are assayed, stamped, weighed and 
shipped as before. 

Thofehrn’s New Refining Process.—The density of cur- 
rent generally employed in Thofehrn’s refineries for the pro- 
duction of cathodes is about 10 to 20 amperes to the square 
foot. The product is melted in order to produce ingots or 
wirebars, according to the demand of the customers. Daring 
the process of melting a certain amount of cuprous oxide 
cannot be prevented from entering into the copper, which 
decreasez forcibly the quality of the copper. The melting 
costs about $4 per ton. The inconvenience met with at these 
refineries is that copper is produced with a low density of 
current, requiring a large stock of the metal on hand. The 
melting decreases the quality of the copper, and at the same 
time the expense attached to it. For more than six years 
Mr. Thofehrn has been experimenting for a process which 
will avoid this inconvenience, in competition with Elmore and 
others. All known devices and apparatus have been tried in 
order to ascertain their advantages and.disadvantages. In 
building up his process, Mr. Thofehrn has made it his aim to 
avoid as far as possible all those details that have proved un- 
satisfactory. He finally succeeded in devising a process 
which joins the utmost simplicity with rapid work and good 
quality of product, being at the same time economical. The 

rocess operates as 
follows: A hollow 
cylinder about 8 feet 


about 1,500 oz. of 
gold per month. This 
product is delivered 
to the market in fine 
bullion. The silver 
is 999 fine, and the 
gold 950 fine. The 
bullion reduced at 
a very low expense, 
the cost being ah 
nominal. The pro- 
cess for the refining 
of slimes is as 
follows:—The silver 
mud (this name is 
given the slimes) is 
sent from the refine 
in lead lined tan 
cars to the silver 
mill. Arriving there, 
it is hoisted up to the screens, where it is washed with water, 
and all chips of copper, &c., are taken out. The clean silver 
mud is then run out into boiling tanks, where it is freed 
from its copper contents by boiling with acid and steam. 
From this first set of boiling tanks the silver mud is 

over a filter on which it is thoroughly washed with water. It 
is then put into the second set of boiling tanks from which 
the other impurities, notably arsenic and antimony, are taken 
out. From here the silver mud is again placed on filters, 
thoroughly washed with water and dried on large cast-iron 
pans. A consequent melting in the reverberatory furnace 
reduces the silver mud to ingots ready for the parting kettles. 


The silver mud when it goes into the first melting furnace. 


contains only a small amount of impurities. The operation 
of the furnace consists in a mere melting of the slimes, 
which is carried on as rapidly as a wood fire will permit with- 
out refining the same. The furnace is charged with about 
2 tons of the dried silver mud at a time, and after this is 
melted it is tapped into moulds which move on a small train 
in front of the furnace. This method is similar to that 
employed at Thofehrn’s European refineries for the casting 
of anodes. The ingots are placed in the parting kettles, 
where they are boiled with sulphuric acid and the silver dis- 
solved, making sulphate of silver, which later on is diluted 
with water and precipitated by copper plates, thus obtaining 
pure cement silver. This is thoroughly washed and dried 
and then melted again into ingots by furnace charges of 
2 tons each. The ingots are uow ready for the market, and 
weigh about 1,200 ounces a piece. They are assayed, 
stamped, numbered, weighed and shipped as fine bullion of 


long and 3 feet in 
diameter is immersed 
in the electrolyte, 
aud forms the cathode 
on which is taken 
the precipitate of 
copper with a density 
of 50 amperes up to 
100 amperes per 
square foot. The 
anodes in Mr. Tho- 
fehrn’s tanks are 
common converter 
pigs, ingots, shot or 
scrap, or whatever 
is at the disposal of 
the refiner, and white 
metal containing 75 
per cent. to 80 per 
cent. copper, have 
all been used satisfactorily. It isan advantage that this copper, 
in its crude market shape, can be used without transforming 
it previously by melting into plates for anodes, and it is a 
saving of about $3 per ton. The cylinder which is 
used as a cathode revolves in a tank at slow speed, and 
the copper that precipitates upon it is in the shape of ex- 
tremely fine crystals, assuming the form of octagnal needles or 
hairs, which can only be seen through a powerful microscope. 
In order to produce a good and dense deposit of a, 
these microscopic needles or hairs must be interwoven, felted 
and sc ek This is attained by the action of numerous 
small jets of electrolyte directed under pressure against the 
revolving cylinder. While, apparently, to the naked eye no 
action whatever seems to follow from the jets, the final result 
is remarkable. The copper deposited is to the full extent of 
its thickness, thoroughly dense, even after continuous anneal- 
ing and hammering no foliation whatever can be obtained. 
The foliation is one of the main drawbacks of the Elmore 
process, rendering its use for the manufacture of tubes, &c., 
unsafe. The method of directing a stream of fresh electro- 
lyte on the surface of the cathode has another advantage. 
The whole cylinder is surrounded by the fresh liquid coming 
from the epuration tanks, and no matter how impure the 
anodes are and how large the amount of impurities in the 
liquid, the cathodes are — surrounded by clean electrolyte 
only. The course of the liquid is as follows: From the 
epuration tanks it is directed against the cathode surround- 
ing it with a layer of about }-inch thickness. It goes from 
there to the anodes and then to the collecting tanks previous 
to its return to the epuration tanks. As the density of cur- 
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rent employed is very high, and in consequence the process 
very ry ers | method for the epuration had to be 
devised. This was done, and the one now being employed 
fills its dutfes very well. The method of working is almost 
purely automatic. After 1-inch thickness of copper is de- 
posited upon the cathode, the precipitate is taken off by 
opening the cylinder by means of a small hydraulic jack, 
especially devised for this purpose. The plates of the ~ arm 


on the cylinder are not continuous. A small seam is left in — 


the cylinder for the attachment of the hydraulic jack. After 
opening the plates sufficiently to slide out the cylinder, the 
latter is placed on a cast-iron bed-plate held on one side. 
A heavy roller is inserted and pulled forward by a hydraulic 
ram, thus transforming the plate into a flat sheet, having 
dimensions according to the size of the cylinder used. The 
plates so produced are ready to go to the rolling mill, without 
previous melting or annealing. In case wirebars are to be 
produced, a full cylinder of copper-is deposited on the 
cathode. This cylinder, after obtaining sufficient thickness, 
gererally 1 inch, is taken off the mandril, placed on a lathe, 
and cut by means of a circular saw into a strip having a 
width conforming to the demand. As the cylinders are about 
8 feet in lengtb and about 3 feet in diameter, the length and 
weight of these strips are considerable. Generally, the strips 
produced are 1 inch square in section,’jand after passing 
through a roughing die, which cuts away the sharp angles, 
the strips are directly brought to the regular draw-benches, 
and can then be drawn down to any desired size without 
annealing. The quality of the copper produced in this way 
is higher than that produced in the usual way by melting, &c. 
The conductivity is generally 100 ‘per cent., Matthiessen 
standard. The tensile presi is about 75,000 lbs.; elon- 
gation about 2 per cent.; number of twists in 6 inches of 
No. 12 wire, about 100. All tests°were made on hard-drawn 
wire. The expense of refining copper by this process is esti- 
mated to be about $16 per ton, including all the processes of 
transforming the crude copper into the finished product, 
ready for the rolliog mill and for the wire-drawing mill. 


ON ARMATURE REACTIONS OF DYNAMO 
MACHINES.* 


By ALEXANDER ROTHERT. 


THE increasing use of polyphase and other alternating cur- 
rents for electrical distribution and transmission of power, 
has made it more than ever a necessity for the dynamo con- 
structor to possess an exact method of calculating the dimen- 
sions of generators to produce any required results. It is 
necessary to be able to give an exact account of the behaviour 
of the machine, especially the potential gradient with induc- 
tive and inductionless loading, since the n change of 
excitement for different loads depends on the preliminary 
calculation of this potential ve seery For direct current 
machines a very simple method is already in existence; the 
conception of armature reaction has been here introduced, 
and has led to the simple diagram method, by which the 
angle of displacement of the brushes can be at the same 
time determined. 

Instead of the same method of proceeding being extended 
to other generators, the conception of the self-induction of 
the armature has been very generally introduced into litera- 
ture, in the case of alternating machines; and, in conse- 
quence of this, the comparatively simple relations have 
received a somewhat complicated form. At the present day, 
partly even among specialists, there exists a certain amount 
of confusion and want of clearness in the views about these 
machines, and their calculation, a confusion which has only 
been made worse by many theoretical investigations that have 
uppeared in recent literature. 

All this, but especially the failures and the difficulty of 
applying the methods hitherto in use to determine the charac- 
teristic curve, induced the author to introduce a different way 
of looking at this problem, and to test its accuracy. This 
method, which led to considerations similar to those which 
Steinmetz had introduced under the designation of the 
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universal transformer, has the advantage that it not only 
permits the determination of the characteristic for constant 
excitement ; but, what is of much more importance, the in- 
crease of the excitement necessary with an increasing load 
and constant pressure, a result which, by present methods, 
can only be indirectly determined. The new method has 
also the advantage of enabling us to investigate the influence 
of magnetic leakage and armature reaction, separately, and 
for any displacement of phase. In the following, a com- 
mencement will be made with the simplest case—the direct 
current machine. 
Direct CuRRENT MACHINES. 


The conception of “armature reaction,” or the demag- 
netising effect of the armature in the case of direct current 
machines is already pretty old, and should, at the present 
day, be familiar to everybody. Kapp (Krafiiibertragung, 
1891, p. 110) gives an account of a method of Dobrowolsky’s 
for determining the excitement with increasing load. In the 
Handbook of Kittler (p. 552) there is a construction for de- 
termining the angle of displacement of the brushes in direct 
current dynamo:, which is essentially nothing else than a 
determination of the armature reaction. 

The conditions in the case of the direct current dynamo 
may be expressed as follows:—There are two magnetising 
forces in every direct current dynamo, that due to the 
ampere turns on the magnet, and that due to the ampere 
turns on the armature. The relative position of the two is, 
of course, determined by the position of the brushes. If the 
brushes are exactly in the neutral position of the external 
magnetic field, the two magnetising forces are perpendicular 


' 


Fias. 1, 2, anp 3. 


to one another. These two magnetising forces act upon the 
same field, 7.¢., the path through the shanks and yoke, the air 
space, and the armature core. Since, however, the forces act 
in different directions, they must be combined geometrically. 
Fig. 1 shows an example of this. 

Let A W, and A W, S the ampere turns of the primary and 
secondary systems, é.¢., of the field magnet and of the arma- 
ture for the position of the brushes shown in fig. 2. The 
resultant ampere turns are obtained by the triangle of forces, 
as shown in fig. 1. According to this view, we have now 


‘ one more magnetising force proportional to A w,. This mag- 


netising force, divided by the magnetic resistance of the 
magnetic circuit, gives us the number of lines of force, N,, 
which pass through the two systems (armature and magnet 
systems). Neglecting the stray field which will be discussed 
later, N, indicates the only existing active magnetic field, in 
magnitude and direction. From this magnetic field, the 
number of turns on the armature, &c., the E.M.F. of the 
machine can be calcnlated. In this case the magnetising 
force of the armature is perpendicular to the resultant, theie- 
fore also perpendicular to the magnetic fizld, N,, ie, the 
brushes are in the displaced neutral zone, and the angle of 
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displacement of the brushes, a, is equal to the angle between 
AW, and Aw, The case represented ‘in figs 1 and 2 is, 
however, a special one; fig. 3 shows the diagram of the 
ampere turns when the brushes lie perpendicular to the line 
joining the poles. Here A w, is perpendicular to A w,, and 
the active field is greater than when the machine is running 
without load. In this case the machine has no armature 
reaction, at least it does not show; for, although the field 
strength, N,, does indeed increase with the load, part of the 
E.M.F. produced in the armature is suppressed, because the 
connecting line of the brushes is not perpendicular to the 
direction of the lines of force. 

If the brushes are set back still further (of course without 
regard to strong sparking), the armature reaction becomes 
negative, i.¢., the E.M.F. of the machine increases with in- 
crease of load, and the dynamo can even give E.M.F. with- 
out any current in the magnet coils. 

This result follows when the known phenomena of arma- 
ture reactions are deduced as a consequence of the combina- 
tion of magnetising forces, and not, as is usual, of magnetic 
field intensities. The latter, the usual method, involves the 
error that it takes no account of change of permeability of 
the magnetic circuit, and only holds when that is assumed to 
be constant. 

The following consideration shows very distinctly the 
difference between the two methods. If in a dynamo we 
change the size of the air space, we require for the produc- 
tion of the same number of lines of force, 7.¢., the same 
E.M.F., a greater excitement, since the resistance of the 
magnetic circuit has increased. The intensity of the field 
remains the same: and consequently according to the old 
method all the conditions would be unchanged. According 
to our diagram (fig. 1), we can, on the contrary, perceive an 
essential difference. A W, increases, and since A W, remains 
constant, fig. 1 changes as shown by the dotted lines. As 
we can see, the difference between A Ww, and A w, has become 
much smaller, i.¢., the armature reaction has decreased. 

Armature reaction may be defined in two ways :—(1) 
With constant E.M.F., the ratio between the exciting current 
with no load and that with the given load; (2) With con- 
stant excitement, the ratio of the E.M.F. with no load to 
that with full load. 

The first definition is by far the most important in prac- 
tice, which mostly has to do with constant pressures. 

We see from the above that the armature reaction is 
smaller, the smaller A W, is in relation to A w,; at the same 
time we see that the known rule, to make the intensity as 


<i. 


AW, 
Aw, 


Faas, 4 5. 


great as possible in order to make the armature reaction as 
small as possible is only indirectly correct, because in general 
a greater intensity of field requires more excitement and less 
turns on the armature. In reality, however, the reaction may 
be changed while the intensity of the field remains constant. 

When the brushes are in correct position (i.¢., in the 
neutral zone for the time being), the triangle, A, B, c (fig. 1), 
must have a right angle at c, therefore with an increasing 
current in the armature and constant excitement (A w,), the 

int, C, moves round a semi-circle. Neglecting the loss of 

.M.F. in the copper (as is done throughout this paper), it 
is evident, if we draw a curve whose abscisse are the magni- 
tudes, A Wy, and whose ordinates are the corresponding values, 
A W,, the curve will be an ellipse. If we assume still fur- 
ther that the permeability is constant, we obtain as the 
characteristic of a direct current machine with constant ex- 
citement, an ellipse. An example will make this clear. Let 
BC, B 0’, be the values of a w, for different armature cur- 
rents, A C, A 0’, &c., the corresponding values of aw;. If 


we choose A B as the axis of the abscissa, B as the origin of 
co-ordinates, according as we choose our scales, the points, 
D, E, F, will lie upon a circle or an ellipse. This result fol- 
lows only, as already remarked, when the brushes are always 
moved to the points of greatest P.D. 

From the above method, a very simple construction can 
be deduced for the determination of the increase of the 
ampere turns, A W,, of the exciter with increasing load. In 
fig. 5, let A W, = A C be the ampere turns for the unloaded 
machine with the normal E.M.F. The brushes being always 
assumed to be in the correct position, we can draw the value 
of A W, at right angles to A W,, as C B or C B’, and obtain the 
required ampere turns of the exciter, AB or AB’. This con- 
struction originated with von Dobrowolsky (Kapp, Kra/ftii- 
bertragung, p. 110, 1891). 

The most important phenomena of armature reaction in 
direct current machines have thus far been discussed without 
reference to magnetic leakage. 

(To be continued.) 


AMERICAN TRADE ABROAD—ELECTRICAL 
APPARATUS AND STEAM ENGINES. 


WE are going to allow the New York Electrical World of 
November 28th to have a say all to itself, it is as follows :— 
“English electrical engineering circles have lately been some- 
what exercised over the decision of the managers of the 
Bristol Tramway Company, Bristol, England, to introduce 
American built engines in the extension of that company’s 
power plant. In referring to the matter, some of our 
English contemporaries do not understand why it was neces- 
sary to go away from home for the new engines. The Evec- 
TRICAL REVIEW expresses the belief that it is due to the fact 
that English engineers, not having so much experience in 
electric rail-roading as Americans, are unable to build an 
engine that can compete in all essential points with the 
American types. English engines are acknowledged to be 
inferior in the matter of governing, and in the lack of fly- 
wheel power, and the electric railway engineer naturally looks 
to America, where great experience has been had with ma- 
chinery that will reliably meet the requirements of electric 
railway practice. The wail of our contemporaries might 
create the impression that this is the only instance where 
American engines have been selected for this class of service 
on English soil, but such is not the case. Several other 
English companies are operating American engines, many 
ef which have been supplied on duplicate orders. There- 
fore the Bristol case has no particular significance, except 
as an indication that American engines are growing 
in favour with English engineers, and that our export 
trade in this line is increasing. In this connection it will 
be interesting to consider the conditions of our export trade 
in engines and electrical machinery of various types. It may 
not be generally known that American machinery, both 
steam and electric, has met with much favour abroad, but 
owing to the practice of most manufacturers to conceal, for 
obvious reasons, the magnitude and character of their foreign 
trade by clearing their goods under a general classification, 
it is quite impossible to so classify the exports as to obtain 
even a fairly approximate estimate of the number and value 
of dynamos, engines, boilers, and other apparatus exported. 
Personal inquiry among manufacturers, however, shows that 
the foreign trade is rapidly increasing, and the figures obtain- 
able at the New York Custom House in a general way bear 
this ont. In 1886, the value of exports under the general 
classification of machinery was $3,685,000; in 1890, 
$8,954,000; and in 1895, $11,493,000. Stationary steam 
engines are Classified by themselves, and in 1886 their export 
value was $123,000 ; in 1890, it rose to $305,000; it fell off 
in 1891 to $217,000; in 1892, it increased to $227,000, 
was $254,000 in 1893, and surpassed the figures of 1890 in 
1894 by attaining a value of $313,000. In the year, 1895, 
however, owing to the commercial depression in trade, the 
figures dropped to $220,000. Judging from information 
obtainable through private channels, the present year will in 
all probability exceed the highest previous record. Instru- 
ments and apparatus for scientific purposes, including tele- 
graph and telephone instruments, form a very large part of 
D 


nly 
ant 
in- 
nce 
ind 5 
m- 
ect 
nt 
nt 
y's a 
he 
ct 
10 
1g 
1e 
re 
8, 
le 
4 
B 
1 4 
a 
/ y 
? 
A 
7 , 


828 THE ELECTRICAL REVIEW. _ [vol.89. No. 996, Ducumsme 25, 1896, 


the export trade. In 1886, the value of such exports was 
$479,586; in 1891 it reached a valae of $1,575,444, 
having steadily increased during the intervening years. In 
1892 the exports fell off, but the losses were recovered in the 
subsequent years, and in 1895 the figures reached the value 
of $1,912,771. English manufacturers receive much prac- 
tical aid through the Government Consular service, which is 
an advantage not enjoyed by American manufacturers under 
the present American Consular system. Perhaps it would not 
be advisable for American Consuls to indulge in trade jobbing 
to the same extent as that carried on by the British Consuls ; 
but we believe that our present Consular system would be 
more effectual if the offices savoured less of political plums 
distributed as payment for party services. It is not our in- 
tention to descredit the effective work which the present 
Consular reports render to American trade; but this docs 
not offset the belief that the service could be materially im- 
proved. American manufacturers have lately taken upon 
themselves to carry on more effectively the export trade, by 
organising a national association for the promotion of 
foreign trade, the machinery of which is already in motion 
with beneficial results. In summing up the situation, the 
question naturally arises: What are the conditions which 
render it possible for American manufacturers to compete 
with foreigners on their own ground ? Is it because American 
goods are cheaper, or is it because they are superior? In 
reply to this question, one of our prominent manufacturers 
of machinery said that his company could not compete 
with England in the lower grades of products; but 
in the higber first-class grades, England could not meet 
the American competition. This same explanation was 
given by other concerns, from which it is therefore evident 
that the influence tending to widen the foreign trade chan- 
nels for American manufacturers is the general excellence 
and serviceability of our products rather than their price. 
We are informed from reliable sources, however, that Ameri- 
can machinery has on many occasions been sold on the Con- 
tinent of Europe at a price under that bid by resident firms. 
Americans are never satisfied with what they have, but 
always strive to attain something better. The result of this 
spirit is exemplified in many ways, and as regards machinery 
it is shown in the apparent improvements and constant ten- 
dency towards higher efficiency. It is this that makes the 
American products so desirable, and as one gentleman stated, 
‘That is just where Uncle Sam gets in his good work.’” 


A NEW THREE-WIRE DYNAMO. 


THE direct current three-wire system would probably have 
been more frequently adopted had it been possible to re- 
place the two machines by a single one of larger capacity, 
and so diminish the cost of the plant. 

Efforts have been made to place a suitable dynamo on the 
market, but until quite recently nothing very promising has 
been brought forward. By placing a third brush on a com- 
mutator situated half way between the two brushes of an 
ordinary dynamo, it was thought possible to produce a three- 
wire dynamo. This third brush was attached to the neutral 
point, but being placed in a strong field there was consider- 
able sparking. 

In the three-wire system two questions have to be con- 
sidered :— 

(1.) The voltage in each branch must be the same, and 

(2.) Each branch must be capable of independent regu- 
lation, so that they may be loaded to different extents. 

The Electrical World for November 7th, 1896, contains a 
description by Mr. A. Rothert of a three-wire dynamo, con- 
structed by Messrs. E. A. G. Lahmeyer & Co., Frankfort, 
which promises to fulfil both of the conditions necessary to 
its efficient working. 

The equal division of the voltage is obtained by placing a 
third brush between the positive and negative brushes, and 
in order to avoid sparking, another neutral point is created 
by allowing each pole to consist of two distinct sections, ora 
four-pole field magnet into which a two-pole armature is in- 
troduced. 

Figs. 1 and 2, which are taken from Mr. Rothert’s paper, 
give a di ic representation of the machine, Fig. 2 


shows the directions of the lines of force, the dotted lines 
being those due to armature reaction. 

It is seen that armature reaction tends to weaken N, and 
S,, and to strengthen N, and s,. Thus, to maintain equality 
of voltages in the two circuits, the excitation of N, and s, 
must be increased, whilst that of N, and s, must be 
diminished. Each branch has its own regulating resistance. 

Since two opposite poles act only on one branch, any 
change in the excitation of the respective coils allows the 
change and regulation of each part independently. 


Figs. 1 anp 2. 


The following is a load test of one of those three-wire 
dynamos, each branch having a voltage of 110, the current 
being 340 amperes, and the speed 500 revolutions per 
minute. 


Loap TEst. 
Branch I. Branches I. and II. Branch ITI. 
110 12 340 500 110 23 
110 96 220 510 110 265 
110 85 155 500 108 2°75 
110 66 75 525 110 28 
110 56 0 525 111 3°2 


These machines have been made by Messrs. E. A. G. 
Lahmeyer & Co. in large quantities, and several have been 
running for 18 months with good results. 

The principle is evidently applicable to multipolar 
machines. 

The largest yet made are 100-kilowatt machines, with 
eight poles and a four-pole armature. 

At the Berlin Exposition is exhibited a three-wire 75- 
kilowatt dynamo, the voltage in each branch being 110. 
One branch often carries 400 amperes, while the other only 
carries 200 amperes, and no change in the working of the 
machine is noticeable. 


HOW TO COMPOUND A DYNAMO.* 


By CECIL P. POOLE. 


UNDER the above heading, a most excellent method of com- 
pounding a shunt dynamo was described in the September 
issue of the American Electrician. The plan suggested is, 
however, open to the objection that it is purely experimental, 
coming under the head of cut-and-try methods. The writer 
has found the following to be a satisfactory way of com- 
pounding a shunt machine, and one which possesses the merit 
of being particularly simple and convenient of application. 
Only two electrical and two mechanical measurements are 
necessary. With the machine running under full load and 
giving the proper E.M.F. at the centre of distribution, 
measure the voltage across the terminals of the shunt wind- 
ing, a8 shown by the accompanying sketch; then measure 
the voltage there when the machine is running without any 
load, but giving the same E.M.F, at the centre of distribu- 


* American Electrician. 
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tion; subtract the smaller from the greater voltage and 
multiply the remainder by 13,500. Call this result a. 

Next find, from any wire table, the resistance per 1,000 
feet of the field wire, and measure the average length per 
turn of wire around the core, in inches; multiply this by 
the resistance per 1,000 feet, and multiply the product by 
the number of amperes which the machine furnishes at full 
load ; call this final product result 8. Then dividing result 
A by result B gives the number of turns required in a series 
coil to properly compound the machine. 

If the field wire is not accessible for measuring its gauge, 
this data can be obtained from the builder. The average 
length of each turn of wire is ascertained by measuring with 
a tape around the outside of a coil, and also around the core 
close to the head of the coil; add these measurements to- 
gether, and divide their sum by 2. 


— 
q q 
q 
—_| 


The method is more easily expressed by a simple formula, 
in which the various numerical values are represented by 
symbols. If v represents the voltage across the shunt ter- 
minals at full load, v the voltage there at no load, r the re- 
sistance per 1,000 feet of the field wire, / the average length 
per turn, in inches, c the full load current furnished by the 
machine, then 

(13,500 x v — v) divided by (r x 7 x ©) = total number 
of turns required in the series winding. Or, 


13.500 (v — v), 


which is the total number of turns to be put in the series 
coil or coils. 

The series coils should, if possible, be wound over the 
shunt coils already on the machine, and if shorter than the 
latter, they should be located at the pole-piece end rather than 
next to the yoke. If the dynamo is not too large (750 
amperes or under), thin flat copper ribbon from 2 to 4 inches 
es with heavy shellaced muslin wound in between layers, 
is the most convenient material to use for the series coils. 


series turns = 


Dr. EMERY ON ELECTRICAL TRUNK LINES. 


Dr. Emery, whose opinions on engineering are usually 
entitled to respect, discussed the question of electrical working 
of railroads under steam railway conditions, before the recent 
meeting of the American Institute of Electrical Engineers. 
He made some very excellent remarks. In the first place, taking 
into consideration secondary transmission to sub-stations, anda 
probable use of some rheostatic regulation, the power gene- 
rated will be double that now needed from steam locomotives, 
but the engines will work for one-third the coal consumption 
of a locomotive, and so only use two-thirds the present coal. 
As the coal can be of cheaper sizes, the fuel cost will be one- 
half, and this corresponds with about 5 per cent. saved in 
total operating expenses. There will be saved the heavy 
tenders and certain water costs, so that some 6:56 per cent. 
will be saved. He doubts the savings that have 
been claimed in respect of repairs. There are the 
trolleys and the transmission system, and so he leaves the 
repair costs in statu quo. He also dismisses the idea of saving 
the fireman, on the grounds we put forward in criticising 
Mr. Buxter’s article, to wit, safety. The use of motor cars 
is doubtful, for it will be found necessary to have as heavy 
locomotives as at present, and though a motor baggage car 
is inviting in prospect, he doubts men risking their lives on 


anything less substantial than a good solid engine. Evidently 
the means to be employed to attach the motor have been 
carefully considered by the experienced doctor. They can- 
not be rigid on the axle, for the combined pound of motor, 
axle and wheel on the rail would be too enormous, and per- 
manent way, if demanded perfect, would be very costly. 
Geared motors are not admissible, because of the variation 
of the angular velocity of the motor that would be caused 
by every vertical movement of the springs. Neither can 
the connection be by means of the spider—good enough on 
a slow tramcar, no doubt, for this is a means that is actually 
employed in machinery where differential velocity is sought 
to be obtained. The solution he offers is the attachment of 
the motors to the fram, and the transmission of the motion 
from the motor axle to the wheel axles by coupling rods. In 
this way the only pounding weights will be, a3 now, the 
wheels, and these will not be large, though they must be 
much larger than the wheels that some think would serve 
for motor cara. Very small wheels are out of the ques- 
tion. The motors themselves will be large, and even 
with coupling rods they must be at the sume height 
above the rail as the axles. Farther, all the driving axles 
must be coupled. To obtain speed, the motors must be 
wound so that the counter E.M.F. must be got by velocity 
rather than by number of turns. In starting, the motors 
will be placed in series to reduce the current loss at starting. 
High speed motors must be placed in pairs also for surmount- 
ing grades. The counter E.M.F. is thus divided between 
several motors, but not evenly. If one motor slips its wheels, 
it will monopolise the larger portion of the E.M.F., and cut 
down the current on the others. Full power could not be 
attained. It would be wasteful to work in parallel with an 
enormous rheostat. Hence the necessity of coupling the 
axles. Probably shunt windings will be found necessary to 
suit varying numbers of cars in a train, or varying track 
resistance, and the motors will be increased in size as com- 
pared with simple series wound machines, and there would 
not be room for them under ordinary cars. Thus the wheels 
will be of a fair size, the wheel base will be long, and it is 
predicted that the high speed tractor will very closely re- 
semble the present steam locomotive with bogie truck, and 
the mechanical dctails found necessary to give the flexibility 
so peculiar to the locomotive. 

To watch a locomotive run on a weak rail and note its 
swaying from the fixed datum of a convenient post close to 
the track, is to be convinced of the terrific nature of the 
plunges over a bad rail joint, and to marvel how the machine 
sticks to the track. The electric engine must do the same, 
and must be constructed accordingly. Dr. Emery entirely 
disagrees with many of Mr. Baxter’s conclusions as to the 
cost of electrical equipment. Thus he would multiply Mr. 
Baxter’s figures as follows:—The generating plant by 3, 
transmission and sub-stations by 2, operating expenses by 54. 

Obviously Dr. Emery’s conclusions come diametrically 
opposite those of Mr. Baxter. We need not. follow him 
through all the estimates of expense which he puts forward. 
Sufficient that he finds the additional yearly expense per mile 
for electrical working to be £773. If operating expenses 
are 50 per cent. of gross receipts, then must the gross receipts 
be increased 12? per cent., in order that the road may con- 
tinue to pay the same dividend. This last figure might be 
reduced to 10°2 per cent. were a voltage of 10,000 used with 
triphase currents and rotary transformers on the locomotives 
themselves. The Doctor therefore doubts the present prac- 
ticableness of converting a whole line, for he cannot see an 
increase of one-eighth in the traffic to arise over a whole 
system. 

But for the suburban radius, such lines as the New York 
and New Haven, where passenger traffic is the chief source 
of revenue, the application of electricity might very probably 
cause an immediate accession of traffic sufficient to warrant 
the change. Would not this conclusion apply with consider- 
able force to English railroads on which the passenger traffic 
is so great ? 

Electricity, it is finally pointed out, gets its motive power 
from a point exterior to the locomotive, and can therefore be 
made to accomplish results that steam cannot accomplish, in 
the shape of greater tractive effort, and the speaker considers 
that the future will see an extension of the electrical industry, 
though he cannot to-day see sufficient reason for the conver- 
sion of the long trunk lines. 
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MAKING OR BUYING ELECTRICAL ENERGY 
ON A SMALL SCALE. 


In our last issue there appeared a letter suggesting that we 
should devote an article to the discussion of the point at 
which it becomes cheaper to make one’s own supply of cur- 
rent than to buy it, and this we promised to attempt. The 
burden of so doing has, however, been lifted from our 
shoulders by quite a number of excellent friends, whose 
names, for obvious reasons, we withhold, but to whom we 
offer our sincerest thanks, having sent us their views of the 
subject at issue. These so fully cover the queries advanced 
by our correspondents, that we hope they will have no further 
difficulty in knowing how to go to work. 

The first opinion we quote is that of a well-known con- 
sulting engineer :— 

As to the limiting number of electric lamps at which any advan- 
tage is.to be obtained by a private installation, it is, in my opinion, 
impossible to suggest any but a very wide margin. Special facilities 
might exist in one case which would render the installation of a 
private plant economical, whereas a similar number of lights in 
another case might best be supplied by the public supply company. 

Volumes might be written on the subject your correspondent gaily 
suggests you should write some articles, and then the subject would 
hardly be exhausted as tempora mutantur mores, and if it become the 
fashion to do anything, economical considerations (in the limited 
sense of the word) are pushed into the background. 

Moreover, leaving all sentimental feeling out of consideration, it 
is almost impossible to actually gauge the pecuniary advantages re- 
sulting from the introduction of the electric light. Apart from such 
obvious economies as saving in frequency of redecoration of such a 
building as a hotel, there is the health question to be considered, and 
the yearly saving in doctor’s and chemist’s bills. Then comes the 
advertisement question, and a host of cognate, but more or less re- 
motely connected items. 

No doubt, it would pay to generate one’s own current for installa- 
tions of 400 8-C.P. a over, in cases where no special facilities exist. 
Where, for example, a man already uses steam for power purposes or 
heating, the advantage would be increased. 

Generally, it may be said that gas can be used to greater advan- 
tage as a light-producer by burning it in a gas engine, and employing 
the power so obtained to generate electric light in incandescent 
lamps, than by burning gas in an ordinary fish-tail burner. Whether 
the advantage thus obtained will counterbalance other costs, such as 
extra wages, oil, waste, petty stores, lamp renewals, interest and 
depreciation, depends clearly upon the size of the installation, and 
the limiting size of installation is, in its turn, governed by a host of 
attendant circumstances such as price and quality of gas, cost of 
extra labour, and so forth. 

In conclusion, I may first say that I endorse your view—that the 
limiting size of an installation, in which a private plant would be a 
source of economy, can only be arrived at after a careful study of the 
local conditions affecting the installation in question by a competent 
and impartial engineer. 

This is followed by another expression of opinion from a 
second expert :— 

With 200 lights he cannot do much better than 44 per unit. He 
should have secondary battery, otherwise he must run his engine 24 
hours a day. With these he must have a competent man to run the 
installation. A great deal, of course, depends upon the price of gas. 
Gas engine governors are good now-a-days, but a governor is more 
sluggish than a current of electricity in responding to any change in 
the conditions. It is a question whether a supply company has the 
power to refuse a demand for occasional current, providing the in- 
stallation complies with the Board of Trade requirements. As a rule, 
I should advise a separate plant where the load amounts to 400 
16-C.P. lamps. 


Then we come to the experiences of the chief engineer of 
the electric light station of a large provincial town :— 


First as regards our own experience in X—. 

A few consumers have recently put in their own plant, but the 
tendency has been for those having plant already ins to give it 
up in favour of coming on the Corporation mains. This has 
happened in a good many cases, and I quite believe that those persons 
who have put in their own plant recently will give it up before very 
long. I may say that in nearly all cases they have an alternative 
supply from the Corporation mains. In the case of moderate sized 
consumers, apart altogether from the question of cost, there is the 
inconvenience attaching to mishaps, causing the light to be out when 
most wanted; moreover, in many cases, it is difficult to arrange to 
run a private plant during fogs. In the case of larger private plants 
the same drawbacks obtain, though to a less degree. In one case I 
know of, where the plant is of considerable dimensions, a good deal of 
inconvenience and expense is occasioned on dull, but not foggy days, 
by the supply during the day being limited to the dayload machine. 
Thus if a few more lights than this machine will do are required, 
either they cannot be obtained, or the large machine has to be run 
uneconomically. 

Considerations which are often left out of sight in estimating the 
cost of private plant, are the interest and depreciation on capital 
cost, the wages of attendants, and most frequently, the cost of floor 
space occupied. 

As regards the question of “ the company” giving the consumer a 
switch, I do not suppose that they would provide the switch, but in 


all probability they would allow their supply to be used as a standby. 
I have had occasion to go very carefully into this matter, as we have 
several consumers supplied in this manner, and I am not at all clear 
whether we are compelled to supply under these conditions or not. 
At the same time it probably pays to do so for two reasons :—(a) The 
demand is usually made during the hours of light load (of course, 
there is the possibility of the whole supply being taken at the time 
of full load). (5) The contrast between the public supply and the 
private plant is likely to be so great that the consumer will become dis- 
satisfied with his own plant, and take the whole supply from the mains. 

As regards the question of accumulators, in my opinion it pays a 
consumer under certain conditions to put these in, if the public 
supply is not available. If it is, I do not think there is much advan- 
tage in putting in accumulators. 

Then follow on the opinions of three prominent firms of 
electric light contractors :— 

I do not think any statistics as to what has been done elsewhere 
would be useful, as the working conditions at installations are so very 
different; no one but an expert, in the habit of dealing with this 
problem, could say whether or not it would be cheaper to generate 
the current on the spot, or obtain it from the central station. There 
is no doubt that we are getting the re-action of the central stations, 
and that people who would have never put their own plant down are 
now doing so, thus saving considerable sums. 

There is no hard and fast line as to the number of lamps for which 
a man should put his own plant down, and save by so doing; it de- 
pends greatly on the labour already available, and the cost of fuel on 
the spot; also the questions of the value of space taken up, and pos- 
sible vibration, have to be considered; for instance, a gas engine will 
produce a unit with 45 to 50 cubic feet of gas when running direct; 
this, of course, leaves a large margin for interest, depreciation, and 
all the other items for which a supply station have to charge; also 
they have from 20 per cent. to 80 per cent. of their capital sunk in 
the streets, which has to be considered. 

Taking it in round figures, as a matter of average, I should say our 
isolated plants produce a unit at from 2d. to 3d. 


Speaking roughly, I am inclined to think that 1,000 hours per 
annum too short a period to make it really advisable for a person to 
generate his own electricity, as the interest and depreciation charges 
which a man ought to put down in his accounts amounts to a con- 
siderable sum for such a small period of actual running. Speaking 
roughly, 200 16-C.P. plant would cost £1,000; interest and apprecia- 
tion charges on this will amount to about £150 per annum, and 
labour will come to at least £50, so that we are already at the limit 
of £200 which your friend has shown us to be the cost at 44d. per unit. 
My own practice has shown that at 1,000 hours lighting per annum 
the cost of home-brewed electricity is much about the same as elec- 
tricity from the central stations at 5d. per unit ; buf if you can work 
2,000 or 3,000 hours, then a comparison is much more favourable to 
the home manufacture. 


The inquirers, for instance, can rely upon interested firms’ state- 
ments if only they obtained estimates from firms of sufficient 
standing who would not risk their name and reputation for the sake 
of making a small profit out of one job, but who rely upon the 
general success of their work to obtain further inquiries and orders. 
There are, as you know, many firms of this character, and these could 
give numerous installations with gas engines where the users would 
testify that very little worry is associated with a gas engine installa- 
tion such as is referred to. A supply company will,I believe, always 
affix a change-over switch on payment of a small sum, so that the 
installation can be connected to the supply mains in case of necessity, 
while with regard to the cost of gas, wages, up-keep of accumulators, 
&c., they had better obtain such information from three or four com- 
peting firms of good standing, and I do not think your inquirers 
would find they were very far out in the result. 

There is, in my opinion, no fixed point where it can be said to 
come cheaper to make rather than buy electricity. It is a variable 
point depending on many considerations other than the total number 
of lights installed, and the cost of a local public supply. 

The moral of all this is that would-be users of the electric 
light in the position of our correspondents should seek the 
advice of a consulting engineer, for although the statements 
of contractors of repute can be relied upon, yet the expert 
has more facilities to go into the “‘many considerations, 
&c.,” which shall determine the best policy to pursue. 

Farthermore, with electrical supply at 44d. per unit, it 
—~ an uneconomical plan to provide one’s own generating 
plant for anything less than 400 lamps. 


CORRESPONDENCE. 


British Motor Syndicate. 

I notice in your issue of the 11th inst. an article headed, 
“The British Motor Syndicate,” about which, if you will 
allow me, I should like to make a few remarks, as I am sure 
it is your desire that both sides of a question should be put 
before your readers, I may say I am not in any way con- 
nected with the syndicate referred to. 

You state that, the Otto cycle patent having expired, there 
are no master patents for hydro-carbon (petroleum) engines, 
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thus implying that the said patent is the only essential feature 
for such. You must be well aware that it is quite possible 
to construct a hydro-carbon (petroleum) engine without 
using the Otto cycle, though it is not possible to construct 
one on the Otto cycle without using a vapouriser. 

It is, of course, known that engines using benzoline, and 
the like, which vapourise at a low temperature, do not require 
a vapouriser, but, as it is more or less dangerous working 
with the lighter hydro-carbons, because of their ready 
vapourisation, the probability is that when the use of motor 
cars becomes general there will be many explosions, and the 
said hydro-carbons will be prohibited in favour of the heavy 
and less dangerous ones (such as petroleum), which do require 
a very efficient vapouriser. 

You doubtless know that the ordinary method of vapourising 
these heavy hydro-carbons is by an outside flame, which, 
besides being dangerous, is liable to be blown out, and takes 
time to effect its purpose. Now, it is possible to vapourise 
them by a body in the cylinder heated by means of electricity, 
and thus the danger of fire or of flame blowing out is 
obviated, and the engine is ready for starting in a few 
seconds. I ask you if you do not consider this a master 
patent, and if you do not think there is as much distinction 
between this method of vapourising and that of using an 
outside flame, as between the Otto and the other makes of gas 
engine ? 

Again, I am sure neither you nor any of your readers 
know of an explosion engine, say from 8 H.P. up, which can 
be ran continuously (summer and winter) without a water 
jacket. Would you say that a patent which is in existence 
for effecting this is not a master patent. (The patent I refer 
to is not one for using radiators, or for lining with any 
refractory insulating material those parts of the engine ex- 
posed to the heat.) 

As to your remark about the letter written to the 7imes 
by “An Old and Experienced Engineer,” I think when his 
firm starts manufacturing motor cars it will find there are 
master patents, and if it depends on a heavy fly-wheel to get 
uniform motion, the result will be very disappointing owing 
to the overweight of the engine. In my opinion to be 
successful, an 8 H.P. engine, including fly-wheel, should not 
exceed 150 lbs. 

In conclusion, I must ask you not to confound the above 
method of electrically vapourising heavy hydro-carbons with 
that written about in so many other papers, where two sparks 
are caused by the snaps of a spring at the butt of the piston 
when completing its inward stroke, one being a “long ming- 
ling vapourising spark,” and the other an igniting spark, the 
same circuit and electric generator being used for both— 
truly a most marvellous po obliging freak of electricity ! 


Walter Rowbotham. 


Surveyors and Electrical Specifications. 


Complaints are often made that consulting engineers do 
not leave enough latitude to contractors when drawing up 
specifications ; the same can hardly be said of the specifica- 
tion recently issued by the surveyor of the Camberwell 
Vestry for the renewal of accumulator plates at the public 
baths of that parish. The surveyor asks for tenders for 
“renewal of 45 electrical accumulators or storage batteries,” 
and again further on, “to supply or renew and attach 45 
plates (positive and negative).’ There seems to me to be 
sufficient vagueness in these terms to please even the most 
difficult, as it is optional for the contractors to supply 45 
batteries, 45 cells, or 45 plates, all of which terms appear to 
be synonymous in the opinion of the surveyor. 

On looking over the specification to see whether some 
further information cannot be gathered, the only figures 
given are the dimensions of the cells (of which the accuracy 
is not guaranteed), and the figure 10, representing the sum 
to be enclosed with tender, separ to the surveyor the 
most important item. The only information with regard to 
capacity is that the plates are to have “a similar capacity of 
discharge per hour as those to be removed,” which, if it 
means anything, specifies that the plates are only to have the 
same capacity as those removed, in whatever state the latter 


may be. 
it is true that “further particulars may be had at the 
baths on application to the superintendent ; ” but surely, if a 


man possessed of such wide technical knowledge as the sur- 
veyor cannot give more information, what is to be expected 
from a simple superintendent of baths? The information 
he could give would have no guarantee of accuracy, and the 
mere fact of personal inquiry being necessary excludes from 
the possibility of tendering any firm that may not be in 
London. I may mention that the first advertisement in 
technical papers appeared on the 11th inst., and tenders were 
to be sent by the 14th. 

I must apologise for having thus trespassed on your space, 
but I think the case might be of interest to your readers as 
showing what a farce it is entrusting to surveyors the draw- 
ing up of specifications for electrical plant. 

A. B. Pescatore. 


[copy. 
Vestry OF CAMBERWELL. 


Specification for the renewal of 45 Electrical Accumulators or 
Storage Batteries at the Public Baths, Church Street, Cam- 
berwell. 


To detach and remove present plates from glass cells, and to supply 
or renew and attach 45 plates (positive and negative) with a similar 
capacity of discharge per hour as those to be removed, and to supply 
cells with sulphuric acid free from all impurities (approximate size 
of cells, internal dimensions, 18} inches x 12 inches x 134 inches); 
the contractor is to take his own dimensions ef cells, and can obtain 
any further particulars at the Baths upon application to the super- 
intendent. 

Contractors are requested to state one amount for the above, also 
allowance they will be prepared to make to the Vestry for the old 


lates. 
F s. d. 


Total amount for renewal of 45 accumulators, &c., and 
for filling cells with acid, all as described above 

Allowance for old plates... 

Nett tender for the supply of all the above, including 
all labour, &c., in fixing same ... ies aa as 


£ 


Copy of conditions of tender and contract with regard to trade 
union rates of wages, &c., can be seen at the Vestry Hall. 

With this tender a £10 note is to be enclosed, which will be for- 
feited should the party whose tender may be accepted by the Vestry 
fail to execute within seven days the necessary bond, and no tender 
will be received without such enclosure. 

The lowest or any tender will not necessarily be accepted. 

Tenders to be delivered at the Vestry Hall on Monday, the 14th 
inst. not later than 4 o’clock p.m., addressed to the ‘‘ Baths Commit- 
tee,” and endorsed “ Tender for renewing Electrical Accumulators.” 


[Signed | O. T. Brown, 


Surveyor to the Vestry. 
Surveyor’s Department, 
Vestry Hall, Camberwell, 
December 9th, 1896. 


Electricity vy. Compressed Air.” 


The Electrical Engineer (an American publication) of 
November 25th has been sent me, and in it [ notice a very 
good example of the way in which compressed air, when used 
for transmitting power, is treated by those who, in a recent 
letter, I described as “ the headless ones in charge of mines.” 

In a long article Mr. Lewis Searing shows how he was 
called in to investigate the compressed air system at a large 
coal mine. “The result showed such a great possibility for 
saving by the use of electricity, that the company decided 
to have a plant installed.” 

The air was used only for pumping, and comprised three 
compressors, each with 13-inch high pressure and 22-inch 
low pressure air cylinders, and 20-inch steam cylinder, all 
24-inch stroke; the air cylinders are water jacketed. The 
air receiver is described as standing outside the house, and 
having no covering. The description of the pumps with 
their pipes is so obscure in its wording, that I do not attempt 
to unravel it, but there appears to have been three of them, 
the largest of them being 184-inch air cylinder x 12-inch 
stroke. 

At the time of the test he says that two small pumps were 
shut down ; the total length of the 4-inch pips to the pump 
tested appears to have been 1,200 yards, and it discharged the 
water to the surface through 700 feet of 10-inch pipes and 
2,550 feet of 6-inch pipes. The boilers for this performance 
consisted of a battery of two 60 inch x 16 feet horizontal 
tubular, and six plain cylinder boilers, 36 inches x 36 feet. 
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Tests were made during seven hours with three compres- 
sors making 64 revolutions per minute, all employed to 
actuate this one poor little pump, delivering 400 gallons per 
minute, and with the magnificent result of less than 9 per 
cent. 

Of course it was no part of Mr. Searing’s business to 
ascertain why the air plant was giving less than 9 per cent., 
when as Prof. Unwin has shown that under intelligent care 
it might have afforded from 44 to 51 per cent. 

Any engineer not particularly wishful to introduce electri- 
city might have enquired :— 

1, Why is the air not cooled by water injection during 
compression ? 

2. What is the present leakage in the pipes? This he 
might have tested by letting the engine stand, and ascertain- 
ing how long it required for the pressure in the pipes to run 
down to z2ro. 

The air cylinders were surrounded by water jackets, but 
these have practically no value at all, and the air receiver out- 
side the compressor house, which allowed the air to cool, was 
equivalent to lecking the stable door after the horse was 
stolen. The useless work of compressing the air in a hot 
state having already been accomplished, it was no use cooling 
the air after it was out of the cylinder. 

We are told that the other two pumps at the time of the 
test were shut down; but as this probably means that the 
throttle valve was closed at the engines, then the leakage, 
which was no doubt abundant, would be going on throughout 
the range of all the pipes which supplied the three pumps, 
and this would be all debited against the single pump which 
was working; if so, the test was entirely unfair. The treat- 
ment of compressed air under the circumstances is an 
illustration of the old adage that “ any stick is good enough 
to beat a dog.” 

Of course it is impossible for anyone who was not present 
atthe experiments to see how they were conducted, or had a 
copy of the diagrams to dispute the facts given; but if the 


remainder of his calculations are like that in which he says, - 


page 543: The theoretical horse-power required to force 400 
gallons per minute against 120 lbs. is 28, and which is an 
error of nearly 22 per cent., are of the same slip-shod cha- 
racter, it is no wonder that, as he observes, page 542, “ The 
results are somewhat surprising.” 
A. L. Steavenson. 
Durham, December 19th, 1896. 


Design of a Bi-polar Dynamo. 


With‘ regard to the article by Mr. Rankin Kennedy, on 
“ Designing a Bi-polar Dynamo,” in your issue of December 
11th, there is a statement on page 756 with regard to the 
calculation of the field winding of a shunt machine, which 
would bear modification. 

The author assumes 3 per cent. of the total current to be 
“a good average exciting current,” and states :— Shunt 
bobbins on dynamos are worked at a current density of 1,000 
amperes per square inch.” 

From these assumptions a certain gaugeof wire is obtained, 
and by trial and error, an approximation to the correct size, 
arrived at, 

It is further stated :—“ This method of trial and error is 
the only way to arrive at the winding which will meet both 
requirements, namely, the number of turns and the resist- 
ance, and also keep to the rule not to exceed 1,000 amperes 
per square inch.” Now, as is generally known, for a machine 
of a particular design and voltage, one size of shunt wire 
only will do, and this can be arrived at by a quicker and 
more direct method than that adopted by the author, viz. :— 
Ohms per v x 12,000. [% = Volts at terminals of shunt. 

} {! = mean length of turn in inches. 

feet ¢ = total ampere-turns required. 

From a table, the corresponding diameter can be obtained. 
The current density is either limited by the efficiency, or by 
the limit of temperature decided upon, about which no men- 
tion is made by the author. 

Although in a special case the current density may be 
1,000 amperes per square inch, this would by no means 
apply to different sizes of machines. 

Again, the question of weights of copper on a machine is 
of far more importance to the designer than the current 
density. 


Given the watts lost in the shunt circuit, the weight can 
be quickly arrived at, or vice versd, by means of this 
formula :— 


2 
(2) x B15 
weight in lbs. = 12 
100,000 x w 


where ¢ and / are as before, and w = watts lost in all the 
field coils, according to the efficiency or temperature rise 
decided upon. 


Louis J. Steele, A.I.E.E. 


A Patent Museum. 

The suggestion in favour of a Patent Museum is a most 
important one, and it is to be hoped that Mr. J. Sinclair 
Fairfax will attain his object. The National Railway 
Museum committee will give Mr. Fairfax every assistance in 


its power. 
Clement E. Stretton. 


Liquid Damping for Mirror Galvanometers. 

The ordinary form of plug tube for dead-beat galvano- 
meters with liquid damping has the disadvantage that it can 
be properly filled only when completely immersed in the 
liquid, and screwing up the cap also while still immersed, and 
therefore, to prevent excessive pressure, a vent must be 
afforded for the expulsion of the superfluous liquid and for 
subsequent expansion and contraction under changes of 
temperature, thus introducing further complication in the 
construction. 

All these objections I have obviated by the very simple 
form of tube described below, and which is supplied by 
Messrs Siemens Bros. & Co. 

The longitudinal section of the tube explains itself ; it 
can be filled without immersion by putting into it sufficient 
liquid, so that when the suspension part is screwed in, there 
remains included a small amount of air. This air will lodge 
in the annular space at the back, and the tube can be placed 


in any position without the air giving any sign by obtruding 
its unwelcome presence at the glass front. By violent shaking 
with the glass end uppermost, the air can be purposely made 
to appear, but the inversion of the tube causes it to return 
at once to its former hiding place. The inclusion of a cer- 
tain amount of air is advisable, as the tube is completely 
sealed, when the cap is screwed up, so as to allow the expan- 
sion of the liquid to act without causing excessive pressure 
in the interior, with consequent liability of the liquid to 
weep at the glass front. 

With this tube the suspension part can be unscrewed, taken 
out, and replaced again without requiring an addition of 
more liquid; and, as the screw cap and suspension rod are 
permanently united, the back of the former can be marked so 
as to indicate the direction of the suspension, which is 
convenient when inserting the plug into the galvanometer. 


F. Jacob. 


* A Critic Criticised.”’ 


With reference to the article in your issue of December 
18th, 1896, headed ‘“‘ A Critic Criticised,” it does not appear 
to me that you have been very fortunate in the selection of 
an “Independent Engineer,” otherwise this so-called 
engineer would not have been so eager to twist and pervert 
statements that occurred in my Bristol Report. 

Regarding the use of storage batteries at Bristol and 
Dublin, if this “ Independent Engineer” knows anything 
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about these installations he should know that the use of 
accumulators there is independent of the supply for electric 
traction, and that the accumulators are used only for a trivial 
amount of station lighting when the rest of the plant is 
shut down. 

If this “Independent Engineer” knows anything about 
good tramway practice he should not attempt to justify Mr. 
Preece’s incorrect assumption that tramways are only 
gone 300 days in the year by assuming that 65 days in 
the year would be required for repairs; it is equivalent 
to saying that about 20 per cent. of the equipment is 
ordinarily laid up for repairs, whereas not more than 5 per 
cent. of the cars are ever laid up for repairs on any modern 
road with which I am familiar. 

An explanation as to why the cars are only available from 
one o’clock to four o’clock in the morning for repairs, <c., 
would be of interest, since at Bristol the cars are housed from 
12 o’clock midnight until from six to seven o’clock in the 
morning. 

I should be pleased to have this engineer’s explanation for 
Mr. Preece’s “70 miles per day” when in Bristol, as in any 
other modern tramway installations, the average mileage per 
car per day exceeds 100. 

ith reference to your “Independent Engineer’s” com- 
ments on Lord Kelvin’s and Dr. John Hopkinson’s letters 
that were reprinted by you last week, it seems to me that it 
would have been impossible for those gentlemen to have 
framed letters which would have more unreservedly endorsed 


the position that I took up in Bristol. 
H. F. Parshall. 


A 2,500-Volt Shock. 


In commenting upon an accident reported by me in the 
Lancet you say that my estimate of body resistance (and 
therefore of current) is necessarily “mere guess-work.” 
do not quarrel with the expression, but I venture to suggest 
that in such a case it ought to be possible to ascertain the 
resistance of the body with some approach to accuracy, inas- 
much as the contact area is evidently measurable, and the 
physical disorganisation of the skin was not immediately 
present. If, therefore, with contacts the same in area and 
material as those in question, and a current of known inten- 
sity and electromotive force I experiment on several indi- 
viduals I am in a position to arrive at the average body 
resistance under these given conditions, and therefore to 
estimate (“ guess” if you prefer it) the intensity of the current 
that passed in the case referred to. 


December 21st, 1896. 


[Dr. Hedley knows that the body resistance decreases 
tremendously with increased E.M.F. Has he ever tried 
2,500 volts, or even a tenth part of this voltage on a patient ? 
If not, we must still poacrack that his assumption of 10,000 
ohms as the body resistance referred to last week is mere 
guess work.—Eps. Exec. Rev. ] 


W. S. Hedley. 


A NEW METHOD OF: TESTING LUBRICANTS 


Mr. Paut MacGauan describes in the Electrical World a new method 
of lubricant testing. In the Thurston oil tester the value of an oil is 
determined by the deflection of a pendulum swung on a revolving 
spindle, and capable of adjustable pressure. The deflection angle is a 
measure of the frictional force, and the coefficient of friction is, of 
course, the friction reading divided by the pressure. Where electricity 
is available, however, testing is much simplified; a simple bearing is 
rigged up on a shaft with provision for loading it, and for intro- 
ducing the lubricant. The shaft is driven by a small shunt-wound 
motor with a water barrel in the armature circuit, and a rheostat in 
the field whereby the speed can be controlled to1 percent. Speed 
is arranged to be equal to that of the bearings for which the particular 
lubricant is intended to be used. The power absorbed is read by a 
wattmeter, the difference of reading between the bearing when un- 
loaded or loaded showing the loss by friction, the coefficient being 
r=F= wx 43 where w is the watt reading, F the friction in 


P 
pounds, s the speed of the rubbing surfaces, and P the total pressure 
on the bearings, for F = 3% ee it we wattmeter be at hand, a 


voltmeter across the motor terminals and an ammeter in series can be 
used with simultaneous readings. Cylinder oils were tested to over 
300 degrees, and other oils up to as many as 6,000 revolutions. Some 
of the general conclusions arrived at are—first: The coefficient of 


friction varies inversely as the temperature, and is expressed as 
K = k (1 — n?’); where &’ is the initial coefficient at say 80°, /° is 
the increase of temperature, and 7 is a constant varying with the 
oil from -006 to ‘0035. The formula is nearly correct between 90° 
and the temperature of deterioration of the oil. 

Secondly: The coefficient of friction increases with speed after the 
static friction has been overcome. This is not evident in the curves 
obtained, because of the temperature effects which are opposite in 
direction, and must be allowed for in making the deduction. 

Thirdly: At slow speeds the friction seems to be directly as the 
pressure. 

No explanation is afforded as to why friction is reduced by rise of 
temperature. This may be simply an effect of greater liquidity of the 
oil, and, if so, it points to the importance of selecting oils suitable to 
the probable temperature at which they will work. Ten per cent. 
saving in fuel isa big item, yet this may easily be effected by choice of 
a suitable oil. Thus in factories the early morning power is fully ten 
per cent. greater than what it will be when the machinery has become 
warmed up thoroughly and the oil liquefied, and generally we take it 
that oil is used of a consistency greater than necessary rather than 
less. Seeing then the importance of thin and liquid oils, how much 
more does the importance appear of long bearings of ample surface 
to prevent the extrusion of the thin oil. A thin oil is easier equeezed 
out; hence the call for body. This is the wrong way out of the 
difficulty. The true way is to use thin oils, and a bearing long 
enough to hold them. 


LEGAL. 


Tue THREE-WIRE Patent. 


On Wednesday last week, the following reasons for the judgment 
given in the three-wire patent case were given by Lord Hobhouse, 
Lord Macnaghten, Lord Davey, and Sir Richard Couch also being 
preseut. 

It will be remembered that this was a petition by Dr. John Hop- 
kinson, F.R.S., and the Westinghouse Electric Company, for the 
prolongation of letters patent granted in July, 1882, in respect of an 
apparatus for distributing electricity. 

The arguments were heard before the Long Vacation, when their 
Lordships declined to grant the prayer of the petition, but reserved 
their reasons for their report to her Majesty to that Court. 

Lorp Hosuovsz#, in now delivering their Lordships’ reasons, said : 
The petitioners in this case are Dr. John Hopkinson, the inventor 
and patentee, and the Westinghouse Electric Company, who are 
the assignees of the patent. Before the case was opened, the 
Attorney-General drew the attention of their Lordships to some 
statements in the petition which, as he contended, disclose a grave 
objection to the extension prayed for. It appears that in 1889 the 
petitioning company was formed for the purpose of acquiring the 
beneficial interest in the patent, which was then vested in an 
American company under an agreement with Hopkinson; that since 
July 20th, 1889, the petitioning company have worked the invention 
for their own benefit ; and that in 1891 Hopkinson formally declared 
himself to be a trustee for them. It further appears that prior to 
1889 Hopkinson made the trifling profit of £350 from this patent 
and from one taken out by him in Germany, but that subsequently 
to the agreements by which the company acquired the beneficial 
interest he has received the sum of £19,400 as the price of 
the English and German patents. The only substantial petitioners, 
therefore, are the company. Hopkinson has no interest, and 
it is not alleged that the sum of nearly £20,000 is less 
than an adequate remuneration to him. The company state that 
their expenditure in acquiring the patents and in defending them 
against encroachment has largely exceeded their receipts; and they 
contend that they stand in the position of persons who take up, and 
assist inventors in developing, useful inventions, and that this merit 
has been recoglised as entitling assignees of patents to a prolonga- 
tion of the term. To support this contention, Mr. Moulton referred 
to the judgment of this | oot delivered by Lord Brougham in the 
year 1843 in the case of Morgan’s Patent (1 Webst. Pat. Ca., 737). 
Lord Brongham there points out that a patentee is benefited by the 
chance of a sale, and therefore in his interest consideration has been 
given to the claims of assignees. That shows the reason why 
assignees have been allowed to come for prolongation, and it shows 
no more. Whenthey do come, all the circumstances, including the 
inventor’s remuneration, must he considered. In the particular case 
cited, prolongation was refused. The claims of assignees were the 
subject of consideration in the case of Claridge’s patent, which was 
decided in the year 1851 (7 Moo., P. C., 394). The judgment of the 
board was delivered by Sir J. Jervis. He pointed out that assignees, 
though their right to petition was recognised, were not to be treated 
with the same indulgence as patentees. In that case Claridge, the 
inventor, had received ample satisfaction. The company, his assignees, 
had entered into a commercial speculation, and their loss was not a 
ground for prolongation of the patent. The same subject was dis- 
cussed more fully in 1863 in Norton’s patent (1 Moo., N. S., 339), 
when Lord Romilly delivered the judgment of this board. He quotes 
the language of Lord Langdale in a previous petition by the Electric 
Telegraph Company. After saying that it would not be right to 
take into consideration the commercial affairs of the company, 
Lord Langdale continues thus:—‘ They buy this patent right; they 
buy it for a commercial purpose, not at all with the view 
of encouraging the inventors or of rewarding the inventors, 
though when they are sinking their own capital in this par- 
ticular mode they do incidentally give a profit to the inventors. 
It is not the same case as some cases which have arisen where the 
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inventor, being himself struggling with difficulty for the want of 
capital, is obliged to obtain the assistance of persons who have capi- 
tal, giving them a share of the profits, which may be done in a great 
variety of ways and under many different circumstances; but these 
parties, with a knowledge of the value of the invention and its capa- 
bility of bing reduced to practical use to any extent to which capital 
might be employed upon it, think fit to engage that capital in carry- 
ing on a trade by the use of this particular invention.” Lord 
Romilly then adds (to this quotation from Lord Langdale) :—“ The 
ground that the merits of the inventor ought to be properly rewarded 
in dealing with the merits of an invention which has proved useful 
and beneficial to the public, does not exist in the case of an assignee 
unless the assignee be a person who has assisted the patentee with 
funds to enable him to perfect and bring out his invention and thus 
enabled him to bring it into use, none of which grounds exist in the 
present case.” The Act of 1833 has, by defining the word “ paten- 
tee,” confirmed the assignee’s right to petition for prolongation, and 
it empowers her Majesty to grant it if this Board reports that “the 
patentee” has been inadequately remunerated. But their lordships 
do not consider that by this definition the Legislature has placed as- 
signees on the same favourable footing as inventors with regard to 
prolongation, or has altered the principles which guided this Board 
in the cases above cited. It cannot be seriously contended that an 
assignee, who may have purchased a patent at a late period of its 
life, can, if he has lost money, come here alleging that he is by statue 
a patentee who has been inadequately remunerated, and ask for a re- 
port to that effect. In the case of the “ Bower-Barff Patent” 
(App. Ca., 1895, p. 675) the principles of the prior cases were 
applied by this Board. In that case, as in the case now 
before their lordsbips, the original inventors had received 
substantial remuneration, and the assignees had suffered loss Ia 
delivering the judgment of the board, Lord Watson pointed out 
that the inventors had no practical interest in the question, and 
were in the same position as if they were dead, because they had no 
longer an interest to ask for a prolongation on their own account, 
seeing that they had been sufficiently remunerated at the expense of 
the public. Their Lordships consider that they would be departing 
both from authority and from sound principle if they were to hold 
that this company cccupies the position of an inventor who has been 
inadequately remunerated. The company entered on a purely com- 
mercial speculation, which unluckily for them kas up to the present 
time proved unremunerative. They did not assist to perfect or bring 
out the invention. They purchased it, or at least the beneficial 
interest out and out, from a prior assignee of the inventor, who has 
in one way or another been well paid, and has now no claim or 
interest to ask for an extension. Itis, therefore, impossible for their 
Lordships to make such a report as under section 25 of the Act is the 
necessary condition of extension. The petitioners must pay tho 
costs. There are as many as seven sets of opponents, and there ought 
not to be in this case more than one set of costs allowed. The matter 
stood over to give the yarties an opportunity of agreeing as to an 
amount. It was intimated that in case of non-agreement their Lord- 
ships would themselves name a sum, as has sometimes been done. 
As no agreement has been come to, the sum they name is £400. 


WestminsTER HospiraL v. WESTMINSTER AQUARIUM CoMPANY. 


In the Chancery Division of the High Court of Justice on Friday, 
the 18th inst., before Mr. Justice North, in this case Mr. SwINFEN 
Eapy, Qc., moved on behalf of the Governors of the Westminster 
Hospital for an injunction to restrain the defendant company from 
working their electric machines in such a way as to cause a nuisance 
to the inmates of the hospital. 

Mr. Inauz Joycn, who appeared for the defendants, interposed, 
and asked that the case might stand over. He said that negotiations 
had been going on since the end cf October, and the plaintiffs ad- 
mitted that the worst part of the nuisance had been removed. Under 
these circumstances the plaintiffs had got leave to serve short notice 
of motion for that day, and inasmuch as there was a conflict as to 
whether there was any noise at all, he submitted the defendants were 
entitled to further time. He was willing that any independent 
expert should go and see whether there was a nuisance, and say what 
ought to be done. 

Mr. Swinren Eapy was willing that the motion should stand over, 
but submitted that inasmuch as there were grievous complaints by 
the patients and nurses of the hospital, the defendants should give 
an undertaking limiting the time the machinery should be worked. 

Mr. Inatz J OxCE objected to give such an undertaking, saying that 
the defendants intended to do their best to prevent the slightest 
ground of complaint. 

Mr. Justice Nontx did not see how he could impose terms on the 
defendants. The time had been very short, and they had made con- 
siderable steps in the direction required, so that the patients were 
not nearly so badly off as they were at first, and their counsel had 
made a statement which he had no doubt would be acted upon. 

The motion was, therefore, directed to stand over until the first 
motion day in next sittings. 


Foster v. Civiz Service Suppiy Association, 


In this case, also, his Lordship had before him a motion on behalf of 
the plaintiffs for an injunction to restrain a nuisance by noise from 
electrical machinery. 

Mr. Eveatrt, on behalf of the defendants, asked for time to answer 
affidavits, saying that what was complained of had been going on for 
some time. 

In the result, Mr. Justice Nonrx directed the motion to stand over 
until the first motion day next sittings. 


Cortis & Sons v. ARMSTRONG & Co. 


On the 18th inst., before the Lord Chief Baron and a special jury, 
this case was heard at Dublin. This action was brought by Messrs. 
Curtis & Sons, of Dublin, to recover £840 18s. 3d., alleged to be due 
by the defendants for work and labour done and materials provided 
in connection with the electric lighting of the Royal Marine Hotel, 
Kingstown, a work which was carried out last year by the plaintiffs. 
The defendants alleged that the work done and the materials sup- 
plied by the plaintiffs were not to the satisfaction of the defendants’ 
engineer, a3 stipulated in the contract b2tween the parties. The 
defendants further alleged that the engine supplied by the plaintiffs 
was wholly defective and insufficient. The defendants brought into 
court £670 as sufficient to satisfy plaintiffs’ claim, but they counter- 
claimed for £1,000 for breach of contract, and for £1,010 penalties for 
failure in not having the work completed before June the Ist, 1895. 


BUSINESS NOTICES, &c. 


Annual Supper.—The employés and friends of Messrs. 
Lowdon Brothers, of Dundee, tothe number of 120, met last Friday 
for the third annual supper and concert. Mr. E. J. B. Lowdon, who 
presided, referred to the favourable prospects of the firm for the 
ensuing year. Amongst the various large contracts now in hand was 
included one for a corplete electric railway for goods traction for a 
large firm of paper-makers in the North of Scotland. The firm were 
also at present engaged on an electric transmission contract for 
transmitting power to various pieces of heavy machinery, including 
electric cranes capable of lifting over 30 tons. 


Bankruptcy Proceedings,—At a sitting of the London 
Bankruptcy Court, held Jast Friday, before Mr. Registrar Brougham, 
rss y Ww. Maycer and Frederick John Handford, trading as 
electrical and sanitary engineers, at James Street, Westminster, and 
Brighton Works, Red Hill, under the style of Mayner, Handford and 
Co., attended for public examination. The accounts filed by the 
debtors show gross liabilities £4,675 3s. 6d., of which £3,795 13s. 4d. 
are expected to rank against assets valued at £1,500 18s. ld. The 
business was commenced ia 1886 by Mr. Mayner, and in 1894 Mr. 
Handford joined him in partnership. At the date of the receiving 
order they had a contract for the installation of the electric light at 
Buckingham Gate Mansions, James Street, Westminster, and esti- 
mate that they had lost £1,105 over that contract, to which loss they 
partly ascribe their insolvency. They also had a contract to instal 
the electric light at Manhaitan Mansions, Holloway, for £87. The 
debtor, Handford, was exaninoed at considerable length regarding 
certain moneys he had handed to his wife a few days before the 
failure, and eventually he was directed to file a cash account giving 
particulars of the disposal of that money. The examination was 
— to February 26th, to enable the accounts to be prepared 
and filed. 


Catalogue.—Mesers. Ernest F. Moy, Limited, of Camden 
Town, N.W., have issued a neat and well printed set of sheets, de- 
scribing, illustrating, and giving prices of their manufactures, which 
include supply companies’ fuseboards, “ Crescent” distributing fuse- 
boards, ‘‘ Acme” quick break lock switches, main and branch distri- 
buting boards, resistance frames, and enclosed resistances. 


Change of Address.— Messrs. Barclay & Son, electricians, 
engineers, &c., have removed from 138, Regent Street, to 65, South 
Audley Street, W., where all communications should be addressed. 


Dangerous Trades,—Acting under Section 8 (1) of the 
Factory and Workshop Act, 1891, the Home Secretary has certified 
that the process of vulcanising India-rubber by means of bisulphide 
of carbon, and the processes incidental thereto, are dangerous or 
injarious to health. 


Gas.—A gas explosion occurred on 21st inst. at Southport, 
a clergyman having sought an escape with a light. Fire and 
injuries resulted. 

A man and his neighbour did the same at West Hartlepool, on 
Sunday, with like results. 


Parsons’s Turbines in Marine Propulsion.—A pre- 
liminary trial trip took place on Tuesday of the torpedo boat Zur- 
binia, which the Marine Steam Turbine Company, Limited, of New- 
castle, have built at Wallsend with the view of applying to marine 

urpoges the Parsons steam turbine. It is anticipated that with tur- 
ines of, say, 1,000 H.P. and upwards, having a speed of revolution of 
about 2,000 per minute, the consumption of steam per effective horse- 
power will be less than with the best triple compound condensing 
engines. The initial cost of a steam turbine will ba very considerably 


_ less than, while its weight will in most cases not exceed one-fifth of, 


that of an ordinary marine engine of the same power. Among the 
many advantages claimed are the consideration that the space occu- 
pied by the turbines will be very much less than that occupied by 
ordinary engines, thus largely increasing the carrying capacity of the 
vessel. On the occasion of the trial there were present the Chairman 
of the Company (the Earl of Rosse), the Managing Director (the 
Hon. C. A. Parsons), Mr. A. Campbell Swinton (director), Mr. Bar 
nard (manager), Mr. G. Stoney, and others. Some remarkable results 
were obtained upon several runs, the speed attained upon tle 
measured mile, being at the rat: cf no less than 29°6 knots per hour. 
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New Double-pole Switch.—Messrs. Dorman and Smith 
have introduced the double-pole switch, shown in the illustration. 
They have found it necessary to bring out this pattern as the ordi- 
nary circular type of double-pole switch is not considered safe enough 
for use on 200 volt circuits now coming so much into fashion. We 
understand that it has been well received on the market. It is claimed 


by the makers that it makes a quick quadruple break ; is easily wired 
and erected ; has very high insulation; fits neatly to casing, is suit- 
able for arc light circuite, and is as perfect as a small main switch. 


Personal.—By an arrangement between the Epstein 
Electric Accumulator Company, Limited, and Mr. L. Epstein, the 
latter, in order that he may-devote more time to other business, and 
especially to electric traction, has resigned his position as managing 
director of the Epstein Electric Accumulator Company, Limited, 
retaining his seat on the board, and acting as consulting engineer to 
the company. 


Price List.—The British Aluminium Company, Limited, 
has sent us price lists of pure aluminium, aluminium bronze, silicon 
copper, and ferro aluminium. 


ELECTRIC LIGHTING NOTES. 


_ Aberdeen.—The Aberdeen Café Company has introduced 
into its buildings in the Shiprow a complete electric light installa- 
tion, the contractors being Messrs. Middleton & Co. 


Androssan.—On 18th inst. the Harbour electric light 
installation extension to the old dock was inaugurated. The addi- 
tion includes 23 3,000-C.P. lamps. Messrs. Hugh Hogarth switched 
on the current. 


Bolton.—The question of electrically lighting the School 
Board offices and pupil teachers’ centre has been considered, and the 
board has decided to invite the Corporation Electricity Committee 
to submit a scheme. 


Brighton.—At a meeting of the Town Council last week, 
the Lighting Committee reported that the borough accountant had 
submitted a satisfactory report on the financial position of the Finan- 
cial Fine Arts and General Insurance Company, and it was resolved 
that the electricity generating station and contents be insured with 
the company for the sum of £32,000 from December 25th, at a pre- 
mium of 5s. per cent. A Councillor, in moving the adoption of the 
report, expressed a hope that by the end of 12 months some scheme 
might be brought up whereby the Council might become their own 
insurers. It was stated that 40 or 50 other Corporations had already 
insured with the company to the extent of over £1,000,000. The 
r-port was adopted. 


Bournemouth, — At the Branksome police-court last 
week, the Bournemouth and District Electric Supply Company 
appealed against the assessment made upon their property by the 
Overseers of the Poole Union. Mr. Trevanion who appeared for the 
appellants, said that in 1895 the company was assessed at £465 18s. 
In July, 1896, a supplemental valuation increased this to £1,224, 
making a ratable value of £824, not quite double the former assess- 
ment, The company considered this was not fair, and took the initial 
step of appealing to the committee. They took rather a peculiar 
course, raising it rather more, the value being put in at £2,850, with 
a ratable value of £1,900. The generating station with machinery 
was in Dorset, but the company for the purpose of carrying on busi- 
ness were partly in the parish of Branksome and partly in the parish 
of Bournemouth. He should hope to show that it was an extor- - 
tionate and unreasonable amount, and that instead of this being a 
fair and proper amount, £500 would have been a reasonable amount 
to assess upon. He called Mr. Eve, an expert, who had based his 
valuation on the accounts and balance-sheet for 1895. ‘The gross 
receipts were £7,287, and the expenditure £4,684, leaving £2,603, 
which was the mark from which they both started. Other items 
which had been found allowable brought it down to £1,658, and after 
providing for everything they came to the conclusion that £500 was 
a reasonable sum on which to base the assessment.—Mr. A.J. Lawson, 
consulting engineer to the company, said they had an extraordinary 
expenditure in 1893 of £1,500, and the revenue was not sufficient to 
meet that sum. They also had other expenses, including law costa, 
and in 1896 were £3,701 18s. 10d. to the bad. In 1895 they had to 
build a new station and new machinery, and in consequence they had 
nearly double the plant needed to meet the demand. Their maximum 
demand during any one day would be 340 kilowatts, and the capacity 
of the plant was 687, more than double. As showing the risky nature 
of their business, he said that on the previous Saturday evening an 
accident happened which would cost about £400 to repair.—Mr. 
Clemence, resident engineer, also gave evidence.—Mr. Foote having 
spoken at length in favour of the assessment, the magistrates retired, 
and on their return Sir R. Glyn said they had decided that the nett 
assessment of 1895 was the correct one.—Costs were granted on the 
application of Mr. Trevanion.—Mr. Foote gave notice of appeal. 

At the last meeting of the Town Council, the Lighting Committee 
reported that they had instructed the Town Clerk to write to the 
electric lighting company, inquiring upon what terms they would 
sell their undertaking to the Council. 

On the night of the 12th inst. excitement was caused 
at Branksome by the collapse of a recently erected water tank 
at the works of the Electric Light Company. It is stated 
that the foundation of the structure gave way, and as it held at the 
time an enormous quantity of water, the result was almost a complete 
demolition of the building, and involves a loss of something like 
£400 to the company. 


Clerkenwell, — Certain correspondence between the 
Vestry Clerk and the Board of Trade respecting the County of 
London and Brush Company’s electric lighting installation, was read 
at the last Vestry meeting. It showed that that company, and the 
Electric and General Investment Company, bound themselves in 
December, 1892, as guarantors in the sum of £1,000. Major Cardew 
has certified that the undertakers have now expended a sum equal 
= a upon their works, and the Board now proposes to release 
the bond. 


Dundalk,—At last week’s meeting of the Town Commis- 
sioners, particulars were submitted of the scheme for the electric 
lighting of the town and a system of electric trams. The Commis- 
sioners have applied for a Provisional Order for the former, and the 
Development Syndicate for powers for the tram project. Both are 
to be worked together, the same plant being used for generation of 
power, &. A site on the embankment, with wharfage, &c., is being 
obtained by the Town Commissioners, to be used as a site for the 
power stations, &c. The Syndicate has obtained the consent of most 
of the parties and public bodies concerned. The Grand Jury will be 
approached at their meeting prior to the Spring Assizes. 


Edinburgh,—The Edinburgh Town Council had before 
it last week a suggestion to light Portobello. It was stated that 
Portobello officials had not intimated that they wanted the electric 
light. Mr. Mackenzie said that the motion was merely to get a 
report as to whether it would be cheaper to send the electricity to 
Portobello by cable and have a transforming station there, or have a 
supply station there. The matter was referred to committee. 


Epsom,—The District Council last week approved of the 
memorial to the Board of Trade for a provisional order. 


Exeter.—The request for a reduction in the charge per 
unit has been followed by a proposal made to the Council by Messrs. 
Massingham & Co,, to introduce free wiring, and charge a rental 
sufficient to pay a fair rate of interest on the outlay. 


Hampstead.—The Vestry is insuring its electric lighting 
station and various other premises with the Fine Art and General 
Assurance Company, and in this way a considerable saving is 
expected. 


Hull.—A motion was brought before-the Electric Lighting 
Committee, last week, that plans and specifications of the electric 
lighting machines for the extensions be prepared. It was suggested 
that Mr. Hammond be engaged as consulting engineer while the 
works are in progress. When approached, Mr. Hammond had stated 
that his fee would be 500 guineas. The Committee, after discussion, 
decided to ask Mr. Hammond what matters he proposed to advise 
them upon, provided they agreed to his terms. 
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Kensington.—The plans of the House-to-House Com- 
pany for main extensions in the district of St. Mary Abbott’s have 
been approved by the Vestry. 


Kirkconnel.—We learn from a Glasgow paper that an 
electric light installation is to be put down in the village of Kirk- 
connel, which a short time ago thought of going in for illumination 
by paraffin. 

Mr. M’Connel, who bas a colliery just outside the village, has 
offered to light nine electric lamps at a cost of about £35 or £40, 
with an annual expenditure of £8 for maintenance. The offer has 
been accepted. 


Leith.—The proposal of the Special Committee that an 
electric lighting provisional order be applied for, has been confirmed 
by the Council. The question of using mechanical power on the 
tramways has also been under consideration. 


Lisburn.—The Street Committee has appointed Mr. 
E. 8S. Dashwood (electrical engineer to Messrs. Wm. Coates & Sons, 
Belfast), consulting electrical engineer to the Town Commissioners, 
to report on the subject of lighting the town. 


Liverpool.—The Lighting Committee, on Monday, 
approved of reports and estimates by the electrical engineer and 
other officials, regarding the extension of mains. 


Monmouth.—The Town Council, last week, went into 
Committee to further consider the tenders submitted for carrying out 
the electric light and drainage scheme. 


Morley.—The Council at a special meeting passed a reso- 
lution applying for a provisional order, and affixing the seal to the 
memorial. 


Nuneaton.—The first meeting of the new Electric Light 
Company for Nuneaton was held last week, Mr. Reginald Stanley 
presiding. A sufficiently large sum of money was subscribed in the 
100m, but it is intended to increase the amount, co that the company 
may work freely. The first regular meeting of directors will 
shortly be held, when a definite announcement will be made. 


Newmarket,—At the last Council meeting the Surveyor 
submitted his estimate of the sums proposed to be spent in con- 
nection with electric lighting as follows :—Engine and hoiler-house 
plant, £5,000; buildings, chimney and foundations, £2,200; mains, 
£2,500; provisional order, £300; total, £10,000. £500 was after- 
wards added for the purchase of land, and the clerk was instructed 
to deposit the necessary documents with the Board of Trade. 


Paisley.—The Electric Light Committee has instructed 
Mr. Teague to proceed with plans for an installation on the high 
—e system. _ A sub-committee is negotiating for the purchase of 
a site. 


Peterborough. — Messrs. Crompton’s representatives 
waited upon the Corporation on 11th inst. and made an offer for the 
right to supply the city with the electric light. It is stated that 
favourable terms were offered, but the Corporation decided to throw 
the matter open to competition before fixing a price. 


Train Lighting.—The Londop, Chatham, and Dover 
Railway Company, last week, made, we understand, successful experi- 
ments for lighting their boat expresses electrically, the current being 
generated by the motion of the train. The new corridor train is to 
be lighted on this system. 


Tonbridge.—When the District Council last week re- 
solved to apply for a provisional order, several speakers expressed the 
opinion that when once secured, the order should not be parted with. 


Walsall.—The total number of consumers supplied on 
November 30th last was 74. The total units registered on the meters 
was 10,368. The net income for the month was £235 17s.9d. The 
wages paid during the month amount to £54. The value of coal 
consumed was £26 10s. Instructions have been given for the putting 
in of two services for the purpose of supplying The Arcade Build- 
ings with the electric light when required. In consequence of the 
growth of the work of the department, an additional assistant has 
been appointed. 


Yorkshire,—A daily contemporary says that Birkenshaw 
(Yorks) District Council have decided to invite Gomersal District 
Council to co-operate with them in formulating a scheme of electric 
lighting for the two districts. 


Worksop.—There is a scheme in progress for supplying 
the district with the electric light. The public are being shown what 
street illumination with electricity is like. 


ELECTRIC TRACTION AND MOTIVE 
POWER NOTES. 


Cardiff-Penarth.—The Joint Parliamentary and Tram- 
ways Committee, to whom the Corporation referred back this electric 
tramway scheme for further consideration, met on Friday last and 
discussed the position of matters generally. The committee will 
receive a deputation from the syndicate promoting the scheme. 


Coventry.—The proposed electric tramway extensions 
have been before the Works Committee. It is understood that the 
Corporation will not oppose the line of route except regarding High 
Street and Smitbford Street. 


Dover.—Mr. Sellon has conferred with the Tramways 
Committee respecting the electric tramways scheme. The Com- 
mittee recommend the Council that the work be carried out in three 
contracts :—(1) rails and metal work; (2) permanent way ; (3) equip- 
ment. They recommended that Mr. Sellon’s services be retained for 
the purpose of the equipment contract, his charge to be 5 per cent. 
on the expenditure, and his travelling expenses. The Committee 
further recommended that a plot of land at Maxton be purchased 
from Mrs. Dawes for £325, for the purpose of erecting sheds for the 
tramcars. The Council has approved these recommendations. The 
Mayor announced that negotiations were at present going on between 
the Tramway Committee and the Electricity Supply Company, the 
result of which will be announced to the Council shortly. The 
Surveyor was instructed to advertise for tenders for the construction 
of the permanent way. 


Electric Railways in Japan.—The Japanese are not 
only extending their roads and railways for ordinary business pur- 
poses, but, says the Indian and Eastern Engineer, also seem deter- 
mined to utilise the resources of science for pleasure and health. 
One of the most favourite districts in the neighbourhood of Yoko. 
hama is that around Hakone and Miyanoshita, about 40 miles dis- 
tant, and at an elevation of fully 2,000 feet above the level of the 
sea. One of the ordinary railways goes within a comparatively 
short distance of Hakone; but now an electric railway is being made 
between that and Miyanoshita and some of the neighbouring stations. 
We learn, however, that the promoters are meeting with considerable 
difficulty, as the population thereabouts—the coolies, jinriksha- 
pullers, and Kago bearers—see in the railway a menace to their al- 
ready more than scanty income. Itis, however, expected that the work 
will be completed before May of next year, when the summer visi- 
tors begin to flock to the district. The trolleys are to run from Kozu, 
following the older horse tramway to Odawara and Yumoto, thence to 
Miyanoshita. As there could scarcely be a more unpleasant road in 
places than that between Miyanoshita and Yumoto, the company 
should make a success out of the undertaking, even if they only charge 
one-half the rates by the present methods. 


Glasgow.—Although a deputation has been sent to 
America to report on electric traction, and has reported favourably 
on the trolley system, the tramway question at Glasgow is by no 
means settled, for the Corporation has received an application from 
a firm to equip every tramway route in the city with mechanical trac- 
tion. It offers to give a two months’ trial, and to work the system 
for seven years at a cost of £100,000, which is stated by an exchange 
not to exceed the present cost of horse haulage. The Corporation 
seems disposed to consider the offer favourably. 

Consideration of the American deputation’s report on electric trac- 
tion has been postponed for a month. 


Kildare.—A company has been promoted to construct a 
light railway from Celbridge to Donadea, in the county Kildare. 
The line will start from the south-eastern side of the Liffey Bridge in 
Celbridge, and proceed vid Castlebrown or Clongowes, Richardstown, 
Clane, Sailloguestown, and Donadea. The gauge will be 3ft. 6in., 
and as at present contemplated, it is intended to adopt the overhead 
wire system of electrical propulsion. The promoters are confident 
that the new line will be of material advantage to the important dis- 
tricts it will traverse. 


Liverpool Overhead Railway.— Last Saturday the 
southern extension was inspected privately, and the line was opened 
for traffic on Monday. 


Petroleum Motor Cars.—The use of oil for motor car 
propulsion has had an excell@nt advertisement of a certain kind 
during the past 10 days. While going along Oxford Street, London, 
last week, one of these vehicles was found to be on fire, and when 
brought to a standstill, a large crowd assisted in extinguishing the 
flames. A few days previous, in Paris, a motor car was observed 
enveloped in smoke and steam outside the Palais de l’Industrie, and 
the three men in charge were coughing in an asthmatic manner. On 
16th inst., a car took fire in the Boulevard Haussmann. The driver 
and his assistant got down, and attempts were made to extinguish 
the fire, but this could not be done until the fuel—about six gallons 
of paraffin oil—had burnt out. 

With reference to the letter on page 830, Mr. Walter Rowbotham 
sends the following too late for insertion in our ‘ Correspondence” 
columns :—“ P.S.—Since writing you, I have noticed in the daily 
papers that two motor cars have recently fired themselves, thus 
proving the dangers of using the light grade hydro-carbons, such as 
benzine, naphtha, &c. This must surely show the advisability of 
employing the heavy grade oils, and I repeat that anyone having 
patents for effectually vapourising such without the aid of outside 
light, must be considered to hold patents of value, especially if these 
include methods of doing away with smoke. It is well known that 
the difficulty «f vapourising (without light) these heavy hydro- 
carbons, and the smoke given off from them at the exhaust, have 
forced makers to resort to the light hydro-carbons, the dangers of 
using which have just been amply demonstrated.—W. R.” 


Portheawl.—The promoters of a local scheme intend 
building a pier, a breakwater, and an electric tramway, connecting 
the pier with the Great Western Railway system, and making 
roads and buildings. 
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Reading.—Mr. J. Clifton Robinson, the managing 
director of the Imperial Tramways Company, has written to the 
Reading Council offering to sell the undertaking under the com- 
pulsory purchase clause, and afterwards to take a lease of the lines 
on conditions to be arranged. The Tramways Committee considered 
‘the suggestion, along with the question of using electric traction, 
also the advisability of purchasing the undertaking of the Reading 
Electric Supply Company. A resolution stating that “this Council 
do now determine that all present and future street tramways in this 
borough ought to be vested in and maintained by the local authority,” 
was lost by 18 votes to 12. Another motion appointing a special 
committee to consider the whole question of who should work the 
tramways, and what power should be used, was also lost. An amend- 
ment adhering to the previous decision not to consent to the com- 
pany’s provisional order, was carried. 


Piccadilly and Brompton Underground.—On 16th 
inst., Kensington Vestry, under the presidency of the Bishop- 
Designate of Peterborough, had under consideration the question of 
the new Piccadilly and Brompton Electric Railway. Mr. William 
Weaver, the parish surveyor, presented a strong report against the 
railway, basing his objections principally on the danger to life of 
allowing electric power of the high voltage which would be required 
being conveyed at such a shallow depth as 2 feet.—Major-General 
Webber supported the propcsal, but Mr. R. A. Robinson, L.C C., con- 
demned it in a vigorous speech, in which he contended that such a 
line was decidedly unneccssary in view of the present means of 
transit. From Piccadilly to Exhibition Road was altogether too 
short a journey to justify the vestry consenting to have their streets 
disturbed by the scheme.—The matter was ultimately referred to the 
Law and Parliamentary Committee of the Vestry. 

Mr. Pescatore has already referred to the vagaries of surveyors in 
another column. 


TELEGRAPH AND TELEPHONE NOTES. 
Telegraphic Interruptions and Repairs :— 
Down. Repaired. 


CaBLEs. 
Brest-St. Pierre (Anglo, 1869) Aprili 6th,1895 ... see 
Puerto Plata-Martinique ... Dec. 19th, 1895 ... was 
Amazon Company’s cable— 
Parintins-Itacatiara’ ... May 5th, 1896 
Obidos-Parintins Dec. %th, 1896 ... 
Paia-Maranbam Oct. 8th, 1896 ... Dec. 22nd, 1896. 
Maranham-Ceara _... Dec. 2nd, 1896 ... 


St. Croix-Trinidad ... Nov. 30th, 1896... aca 
Suakim-Dejdda tae Dec. 5th, 1896 ... 
LanDLINES. 
Trans-Continental lin 
— March 12th, 1896 ... 
arthagena - Barranquilla 
} suly 4th, 1896. 
Salisbury-Umtali July 11th, 1896... 
Saigon-Bangk: k Dec. 16th, 1896 ... Dec. 17tb, 1896. 


Siberian lines — Irkoutsk- 
Werkne-Oudinsk. } Dec. 21st, 1896... 
December 5th, 1896.—Katarina-Larissa route working badly. 


Algerian Telegraphs.—The Times Paris correspondent 
says that telegraph lines are being steadily extended in Algeria. One 
has just been erected between Wargla and Ghardaia. The latter 
post had previously been connected by telegraph with Tugurt. The 
southern posts of El Golea, Ghardaia, Wargla, Tugurt, Biskra, and 
El Wad are now connected. Next year Southern Oran will be the 
scene of operations, 


American Cable Companies Amalgamate, — As 
already stated, the directors of the Commercial Cable Company and 
the Postal Telegraph Cable Company arranged to submit to their 
stockholders at meetings on Tuesday last, December 22nd, at New 
York, a proposition for the union of the two Corporations. Since 
the formation of the Postal Company, there has existed between it 
and the Commercial Cable Company the most friendly relations and 
a working agreement, which has been eminently satisfactory to both 
Corporations. The expiration of the agreement this year suggested, 
says the New York Herald, the idea of continuing in perpetuity the 
co-operative workings, and the plan proposed includes the acquisition 
of the property of the Postal Company by the Commercial Cable 
Company. The uniting Corporations have both been managed as 
private business concerns for the sole interest of their stockholders. 
In consequence neither has any bonded or floating debt, and while 
the Postal Company has expended its surplus earnings in the exten- 
sion of its lines and the bettering of its service, the Commercial 
Cable Company has done the same, and laid aside a handsome surplus 
in addition. The capital of the Postal Company is $15,000,000, and 
of the Commercial Cable Company $10,000,000. The plan of union 
includes the insurance of $20,000,000 4 per cent. gold bonds by the 
Commercial Cable Company, $15,000,000 of which issue is to be given 
dollar for dollar for Postal Telegraph Cable Company stock. The 
remaining $5,000,000 in bonds is to be held in the treasury to pro- 
vide for the extension and betterment of the system whenever such 
becomes necessary. 


International Code Telegrams.—At a special meeting 
of the principal code owners in Liverpool who do business with the 
Continent, convened to decide what reply should be made to the 
Postmaster-General’s request that code owners should supply, free of 
any charge, copies of their codes to the Director of the e Inter- 


national Telegraph Office, with a view to the inclusion of as many 
words as admissible in the revised edition of the Official Vocabulary, 
it was resolved that there were objections to acceding to this request, 
as much of the contents of these codes is of a private character, 
the meanings being attached therein to the words taken from code 
dictionaries. A letter to this effect was accordingly despatched to 
the General Post Office. 

The Cardiff Chamber of Commerce has also decided to support the 
London Chamber in opposing the adoption of a compulsory code, &c. 


International Telephonic Communication. — An 
international telephone line has just been completed and brought 
into use between Hamburg and Amsterdam. The line is about 600 
kilometres long, and a charge of 3s. is made for three minutes’ con- 
versation. 


India-rubber Growing.—The letter by Mr. Bruce 
Warren, which we gave in this column last week, has been followed 
by a letter to the Standard from Mr. H. G. Forbes, the secretary of 
British North Borneo Co., whosays:—It may be of interest to capitalists 
and planters to know that for many years considerable quantities of 
rubber, collected by the natives, have been exported annually from 
British North Borneo, where the plant is indigenous, and that, con- 
currently with the opening up of the country by means of roads and 
railways, the collection and export of rubber has proportionately in- 
creased. This is evidenced from the fact that the total value of 
rubber exported from that country in 1885 was only $8,535, whereas 
in 1895 the total value had increased to $49,068. The rubber is the 
sap of a creeper of the genus Willoughbeia, which attains some three 
or four inches in diameter. It occurs very generally all over the 
country, growing under natural forest shade, and requires only about 
five years to come to maturity. From the almost complete absence 
of expense attending its cultivation, it might well receive more atten- 
tion than it has done hitherto. The price usually obtained by collec- 
tors is from $50 to $60 per picul (1334lb.). In view, therefore, of the 
great and increasing demand for rubber for the manufacture of bicy- 
cle, motor, and carriage tyres, these facts may induce those interested 
in the product to develop the industry in British North Borneo, 
which offers a splendid field for that purpose, the soil and climatic 
conditions being most suitable for the cultivation of the plant. Sir 
Henry Dering, in his report on the cultivation of rubber in Mexico, 
says, “the total expense for the rubber plantation of 100,000 trees 
will not exceed $25,000, Mexican currency, and the net profit on the 
investment, after deducting the entire cost of the land and all ex- 
penses up to the first year of harvesting, will be $95,000, and each of 
the succeeding harvests for 25 or 30 years will bring a steady income 
of over $100,000.” 


Millionaire’s Downfall,—The New York correspondent 
of the Daily Mail states that Edward Field, son of the late Cyrus 
Field, founder of the Atlantic cable, appeared in New York Police 
Court on 19th inst., charged with being drunk and disorderly. Field 
was once a millionaire and a prominent citizen, but through dishonest 
business practices eventually came to ruin and lost all. Although 
undoubtedly guilty of forgery, he successfully pleaded insanity, and 
was committed to an asylum fora short term. Since his release he 
bas degenerated into a half demented drunkard, ard become almost 
a vagrant. He was handed over to the custody of friends, who pro- 
mised to look after him. 


Pacific Cable.—The Daily Chronicle of December 22nd 
publishes the result of an interview with the Hon. Alfred G. Jones. 
In the fizst place, Mr. Jones is anxious to remove the misapprehen- 
sion that because the new Canadian Ministry is, so to speak, pro- 
American in its sympathies it is therefore anti-Imperial. ‘“ We 
found on arrival here,” he said, “an idea prevailing in some quarters 
that the present Administration in Canada were less favourably 
inclined than their predecessors to such high Imperial projects as 
the Pacific cable. We are authorised to say on behalf of Canada that 
she is extremely interested in this enterprise, and will cordially co- 
operate to carry it into effect. The spirit in which that co-operation 
is offered may be judged by the fact that we have been instructed to 
make it a sine qua non that the cable shall be a truly British line 
spanning the Pacific without touching upon any foreign soil. We 
from Canada do not, of course, feel as directly interested in the cable 
as a commercial line as do Australasia and Great Britain. We have 
excellent telegraphic facilities with England and the United States, 
and they together meet our main business wants. But we do, as 
citizens of the Empire, regard this cable as of great national im- 
portance to Great Britain. It must add to the influence and prestige 
of the nation when a Colonial Secretary in Downing Street can call 
up Melbourne or Sydney or Wellington without risk of interference 
from any foreign Power. Realising this, Canada will, I am sure, be 
quite willing to contribute a fair share of the cost. The practica- 
bility of the project, the location of the cable, and its management 
and control have to be dealt with, and whether these difficulties can 
all be overcome time alone can show. I am disposed to be sanguine 
myself,” It cannot be said that Canada has in the past been too 
lavish in respect to subsidies for telegraph enterprises. She owns 
206 miles of cable only, and while almost the smallest British colony 
helps telegraphy, Canada has, so far, evaded this duty. To the West 
Indies Canada has a trade of 84 million dollars. She has no direct 
means of communication by telegraph. We therefore welcome Mr. 
Jones’s statements that the inclination is to help Imperial projects. 


West Indies and South America Telegraphic Com- 
munication.—On December 2nd the United States and Hayti Tele- 
graph and Cable Company, the latest of the cable corporations with 
which the Commercial Cable Company has intimate connections, 
established a new route from New York to the West Indies and 
South America. Upon completion congratulatory messages were trans- 
mitted back and forth. It was opened to the public at midnight. The 
new cable approaches New York by way of Coney Island and Brooklyn, 
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Artesian Water in Australia.—The following, from the 
Australasian, is interesting, as it bears on cable interruptions when 
these are laid parallel to coast lines:—“In July of the present year 
Mr. Robert L. Jack, the Government geologist of Queensland, read 
a paper before the Queensland Royal Society, dealing with the ques- 
tion of the submarine leakage of artesian water in Australia. The 
existence of an abundant supply of artesian water, which can be 
tapped by bores sunk in the dry interior, has fortunately been 
abundantly proved. Mr. Jack says: ‘ The question at issue is no 
longer whether the water, which, when tapped by bores, issues in 
artesian wells, occurs in porous strata lying underneath impermeable 
strata. The bores themselves have settled that, and the outcrops of 
the strata have been to some extent mapped, and found at alti- 
tudes sufficient to give a ‘‘ head” capable of forcing the water to the 
surface in the lowlands of the west. These outcrops, moreover, have 
been detected in the act of absorbing, year by year, more than enough 
water to supply the wells and springs.’ Rocks of the porous nature 
of those to which Mr. Jack has applied the suggestive name of the 
Bibulous Blythesdale Braystone have been proved to outcrop on the 
eastern side of the interior of the continent for a distance of many 
hundreds of miles, and it is these which rapidly absorb the inter- 
mittent flood waters passing over them along the creek and river 
beds, and carry them down beneath the more impermeable rocks 
which form the surface of vast areas in the interior. Mr. H. C. 
Russell calculated that not more than 1°5 per cent. (recent calcula- 
tions show that this may have to be somewhat increased) of the mean 
annual rainfall of the catchment area of the Darling passes Bourke 
in the river. The remainder is partly evaporated, partly absorbed 
by the strata over which its tributaries run. Mr. Maitland has de- 
scribed how the Upper Flinders River, when crossiag in deep gorges 
the Blythesdale beds, rapidly dwindles away, enormous quantities of 
water being evidently absorbed by the bibulous rocks. The outflow 
from the existing natural springs on land and the artesian bores is 
not sufficient to: account for the loss of water in the underground 
strata, such as must be constantly taking place. The nearer the bores 
are to the outcrops, the less abundant is the supply, and the greater 
is the chance of this being intermittent, owing simply to the fact 
that the water gradually sinks to a lower and lower level as it is 
drained out, and the question is—where does this draining out take 
place? That there is such a draining out admits of no doubt, and 
as the outflow on the land is not sufficient to account for the loss, Mr. 
Jack comes to the conclusion that the rocks must outcrop somewhere 
below sea level, and that the constant pressure of water from the 
head sources on land results in a steady outflow of fresh water at this 
lower level. Far out, he says, in the Gulf of Carpentaria, beyond 
the influence of flood waters from the rivers which run into the gulf, 
it is reported on reliable authority that fresh water can he drawn up 
in a bucket. That the rocks at a depth of over 1,900 feet, close to 
the edge of the gulf, contain artesian water, has been proved by the 
success of the Normanton bore. It has been stated that off the 
Victorian coast fresh water may be obtained from a so-called ‘spring’ 
out at sea, but the existence of this has never been established, and 
it would be worth definitely proving or disproving the reported 
welling up of fresh water in the Gulf of Carpentaria. In either 
case it seems very probable that a certain portion of the great 
quantity of water absorbed by the porous strata may eventually find 
its way out beneath the sea level, but the fortunate, and for us more 
important, fact remains, that in the dry interior there is a vastsupply 
of artesian water waiting to be topped” 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Belgium.—January 4th. The Provincial Government 
Authorities in Brussels are inviting tenders for an installation of 
electric lighting in the Hotel des Ponts et Chaussé2s in Brussels. 
Tenders to be sent to the Gouvernement Provincial, 17, Rue des 
Augustins, Brussels. 

Christiania,—January 7th. Tenders are invited by the 
Director of the Norwegian State Railways for the delivery of about 
4,280 tons of steel rails with the accompanying fish plates. Farther 
particulars may be seen at the Commercial Department of the Foreign 
Office any day between the hours of 11 a.m. and 6 p.m. 


France,—January 31st. Tenders are being invited until 
January 3lst next, for the contract for an installation of electric 
lighting in the Asile d’Aliénés at Saint Jvon (Seine Inférieure). 

Harrogate.—January ist, 1897. The Council wants 
tenders for wiring the Municipal Offices, Victoria Baths, Market Hall 
and Public Library, also for electrical fittings for the same. 


Hall.—February ist. The Corporation of Hull is 
panes to receive tenders for a lease of the tramways authorised to 

constructed by the Tramways Orders Confirmation (No.1) Act, 
1,896. See our “ Official Notices.” 

Uruguay.—January 15th. The Secretary of State for 
Foreign Affairs has received a despatch from Her Majesty’s Minister 
at Montevideo, stating that tenders are invited by the Uruguayan 
Government for working the electric light system in that capital. 
Tenders are to be sent in sealed envelopes to the Ministry of Finance, 
and will be opened in the presence of the representatives of the 
interested parties on January 15th next. Such faee particulars as 
have been received may be seen at the Commercial Department of 
the Foreign Office any day between the hours of 11 and 6. Daily 
Tenders learns that the total information received by the Foreign 
Office on this subject: the principal condition is that the leasing 


company shall take over the payment of all the private debts 
in the concern, which, on September 30th, 1895, were as follows: 
Banco Hopotecario del Uruguay, mortgage in cedulas on the central 
station in Calle Yerbal, $63,865. Mortgage on the central station in 
Arroyo Seco, $71,411. Ernesto Tornquist, for machinery: $29,332. 
The lessee is to out the public lighting at a price 5 per cent. 
below that actually paid, for the first five years, and 10 per cent. dis- 
count for the second five years. The lease is to be for 10 yerrs, and 
the lessee is to take over the debts of the concern. The lessee is to 
purchase 400 shares at present in private hands. A guarantee of 
$10,000 is to be given. 


CLOSED. 

Austria,—The contract for the erection and equipment 

of a municipal central station at Prerau, Moravia, has just been 
placed with Messrs. R. Bartelmus & Co. of Brunn. 


Chelmsford.—The contract for the wiring, switches, <c., 
in connection with the lighting arrangements at Messrs. Crompton 
and Co.’s new works has been given to Mesers. T. H. P. Dennis & Sons. 


Chester.—Mr. W. 0. Rooper of Stafford, has secured the 
complete contract for the electric lighting of the Town Hall, con- 
sisting of 430 lamps with specially designed fittings. He also has the 
contract for lighting the public markets with 36 arc lamps and 100 
incandescents. 


France.—The French Post and Telegraph Authorities in 
Paris lately invited tenders for the supply of a quantity of telephone 
and other cables. The contracts were placed as follows:—one lot of 
£0 kilometres of lead-covered single-conductor telephone cabie to 
Messrs. Houry & Co., Paris, at 15,950 francs, three lots of 50 kilo- 
metres, each of lead-covered single-conductor telephone cable to 
M. A. Grammont, of Pont de Cherny (Isére), at 16,375 francs per lot, 
100 kilometres of ed cotton-covered copper wire to Messrs. 
G. and H.de la Mathe, of Gravelle, St. Maurice (Seine), at 8,300 
francs. The latter firm also secured a similar lot of 100 kilometres at 
7,800 francs, and one lot of 30 kilometres at 987 francs. 


Germany.—The contract for the construction of an 
electric tramway in the town of Heilbronn, has just been placed 
with the Allgemeine Electricitiits Gesellschaft, of Berlin. 


Germany.—The contract for the establishment of a 
municipal central station at Homburg has just been placed with 
Messrs. Lahmeyer & Co., of Frankfort-on-Main. 


London.—The London County Council on Tuesday 
accepted the tender (£368 odd), of the Private Wire & Telephone 
Installation Co. for the wiring and supply of the fittings for the New 
Whitefriars Fire Station. The following firms tendered :— 


4, 
Private Wire & Telephone Installation Company .. 36816 0 
Brush Electric Engineering Company, Limited -- 3815 0 0 
Drake & Gorham oo 415 0 0 
Russell & Russell ee oe oe 444 00 
R. F. Barrett Lennard 26 ee oo ee -- 468 2 6 
Crompton & Co., Limited .. eo ee 480 0 0 
F. A. Glover & Co. .. 489 0 0 


Paisley.—The tender of the Brush Electrical Eugineering 
Co., Ltd., for supplying a storage battery in connection with the 
pecans 5 of the George A. Clark Town Hall at a cost of £540 has been 
accepted. 

Shoreditch,—The Vestry has accepted the tender of the 
Electrical and General Engineering Company for supplying fittings 
to the Town Hall, according to the designs submitted, for the sum 
of £402 2s. ‘Tenders were also submitted by Messrs. Rashleigh 
Phipps, & Co., Messrs. Paterson & Cooper, Messrs. Strode & Co., and 
Messrs. Verity, and a number of other firms. 


NOTES. 


A Merry Christmas.—We take this opportunity of 
heartily wishing all our readers a very merry Christmas. 
The recent improvement in the electrical trade of this 
country will cheer all connected with the electrical industry 
at this festive season. 


The Universal Electrical Directory.— The Universal 
Electrical Directory, 16th year, will be in the press in a few 
days. All alterations and advertisements should be sent not 
later than December 31st. 


Society of Arts.—At meetings of the Society of Arts 
after Christmas, the following papers will be read :—“ The 
Prevention of Fires due to tes of Electricity,” by 
Frederick Bathurst ; “The Transmission of Power by Alter- 
nating Electric Currents,” by W. B. Esson, M.Inst.C.E. ; 
“ Light Railways,” by Everard ©. Calthrop. 


Technical Education Awards, — On Tuesday, at the 
Regent Street Polytechnic, prizes and certificates were dis- 
tributed to successful set in the Architectural and 


Engineering sections. 
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Effect of Electricity on the Growth of Plants.— 
A paper was read last month at St. Petersburg, by J. O. 
Narkewitsch-Iodko, on experiments in electro-culture and in 
plant electrography. After a historical introduction the 
speaker stated that he had been engaged with this investiga- 
tion for the last twenty years, his principal aim being the 
ie of electricity to agriculture. Some experiments 

also been made in the cultivation of fruit, tobacco, and 
hops. One of the methods employed was to bury a zinc and 
copper plate in the ground and connect them by a copper 
wire running over the ground. A copper-zinc battery was 
thus formed, in which the moisture of the earth replaced 
the usual dilute acid. The other method of obtaining the 
electric current, which the speaker evidently preferred, con- 
sisted in leading atmospheric electricity into the ground. 
The arrangements in this case also are verysimple, Imagine 
a wooden pole, 8°5 to 10°5m. high, aa furnished on its 
upper end with one or more insulated nickel-plated copper 
needles. From the latter radiate four wires which are con- 
nected to zinc plates fixed in the ground. Ten to fifteen 
such poles suffice for a hectare (2} acres) ; the total cost of 
which will amount to about 30s. The effect of the electric 
current produced by both these methods is twofold : firstly, 
the chemical substances required to nourish the plants are 
broken up by electrolysis, and made more available for 
absorption by the plants; secondly, the ground is loosened 
by the mechanical actions resulting from the passage of the 
current. That this latter effect is produced was shown by 
photographs of the peculiar grouping of dust particles under 
the influence of weak electric currents. Experiments were 
made to show that plants were good conductors of electricity. 
The practical results obtained by electro-culture in the last 
three years are shown by the following table :— 


Lectures.—Mr. W. ©. Owen, the district manager of the 
National Telephone Company, on 12th inst., delivered a 
lecture at the aeons Conservative Club Debating Society 
on : The Telephone: Its History and Practical Develop-- 
ment.” 

On 16th inst., Prof. J. G. M’Kendrick delivered a lecture 
before the Philosophical Society of Glasgow on “ A Study of 
Sound Waves as Revealed by the Phonograph.” 

Under the auspices of the Birkenhead Corporation, on 
18th inst., Mr. J. E. Lloyd Barnes, M.I.M.E, lectured on 
“The Evolution of the Electric Light.” 

At a meeting of the West of Scotland Iron and Steel In- 
stitute, held in Glasgow on 18th inst., a paper was read on 
“ Applications of the Electrical Transmission of Power,” by 
Mr. Walter Dixon. 


Yorkshire College Engineering Society.—On Monday, 
December 14th, a paper on the “ Utilisation of Multiphase 
Currents in Electric Driving,” was given by Mr. Percy 
Nicholls, B.Sc., Wh.Sc., of Manchester. The lecturer ex- 
plained the principle of the three-phase motor by means of 
the curves of sines, With a three-phase generator no 
return line is necessary, as in the case of a single- 
E alternator, and there is a great saving of copper 

y using these motors. Another advantage is that they ~ 
require very little attention, running for days together without 
touching, the automatic lubrication being very perfect. By 
means of a small switch the motor can be run in either 
direction, and resistances can be used to vary the — 
With a generator, 50 cycles per second, the speed of 
the motor will be, with one pair of poles, 3,000 reve. 
per minute ; two pair of poles, 1,500 revs. per minute ; five 
pair of poles, 600 revs. per minute; and so on. By means 


: Rye. Oats. | Barley. Potatoes, Hemp. 
Kilogrammes, | Kilogrammes, | Kilogrammes. Kilogrammes, Kg. 
| | 
1894. 1895. 1896. 1894. 1895. 1896. | 1894. 1895. 1896. 1894. 1895. 1896, 1896. 
Seed sown... | 113°5 1135 147°4 147°4 147°4 | 147-4 | 1474 147-4 1,966 1,966 1,966 65°5 
HaRveEst :-— | 
1. Ordinary culture 918°4 | 1,328'4 | 1,115°2 | 787°2 | 6888 | 8526 8036 | 5740 9,840 6,888 9,807 721°6 
2. Electro-culture...| 1,164°4 | 1,459°6 | 1,361°2 | 1,146°6 | 1,146°6 | 1,0164 5248 | 4922 | 754-4 8,856 | 12,300 | 13,284 | 8526 


As is evident from this table, the barley and potatoes gave at 
first negative results. It was concluded that too many electro- 
cultivators had been set up; better results were obtained 
when their number was reduced. Equally good results were 
obtained with fruit trees; the production, in some cases, was 
increased from 312 kg. to 525 kg. What the speaker calls 
plant electrography, consists in obtaining photographic 
images of the weakly electrified leaves of living plants, by 
simply placing them on the photographic plate. Touching 
with the hand suffices to give a good image of a leaf. The 
images obtained show quite distinctly the contour of the 
leaves, and the distribution of the nerves in the same. 


New Book on Electric Traction.—Mr. H. Scholey’s 
popularly written book on “ Electric Tramways and Rail- 
ways” is now published, price 2s. The work, which is 
beautifully illustrated, explains, in popular language, the 
chief methods of employing electricity for traction purposes, 

ives an account of the progress of electric traction, and 

escribes the principal Continental and foreign systems. The 
author has endeavoured to dissipate erroneous notions con- 
cerning the overhead trolley system. The book ought to be 
of great service to municipal authorities and tramway com- 
panies who have the question of electric traction under con- 
sideration. It is published by H. Alabaster, Gatehouse and 
Co., 22, Paternoster Row, London, E.C. 


Motor Car Company Promotion.—Mr. A. R. Sennett, 
A.M.LC.E., &c., asks us to state that he is connected with 
no company whatever, having to do with horseless road 
locomotion, and that further he has no sympathy with the 
over-cayitalised companies, and their mode of promotion, but 
on the contrary has endeavoured to formulate a scheme to 
= as an antidote to them in favour of the British manu- 
acturer. 


of the lantern and screen, the lecturer showed the most recent 
types of threé-phase motors—both English and foreign make, 
and mentioned that at Frankfurt power had been transmitted 
110 miles, with but 25 per cent. loss. A discussion followed. 


Boughton Fund,—Mr. Frederick E. Boughton, who was 
for upwards of 20 years intimately connected with the 
Birkbeck Literary and Scientific Institution, died on 
October 24th after a few days’ illness, leaving his widow and 
four children in great need of assistance. Mr. Boughton 
was Demonstrator in Experimental Physics in this Institu- 
tion for nearly 10 years, and since 1884 he has been the Head 
of the Physics Department. As a teacher he was endowed 
with exceptional gifts, and by his geniality and ever readi- 
ness to discuss the difficulties of his students, he greatly 
lightened their labours. An appeal is now being made on 
behalf of the widow and children. A number of members 
of the Council and professors have already promised contri- 
butions. Contributions to the fund will be gratefully re- 
ceived by Mr. H. Wells Eames, Secretary of Executive 
Committee, at Bream’s Buildings, Chancery Lane, E.C. 
We can strongly support this appeal from our own knowledge 
of the deceased, extending over a period of 20 years or 
more. 


Fire Risks.—The Municipal Electrical Association will 
hold an important meeting at the Westminster Palace Hotel, 
London, on Thursday, January 28th, to consider the subject 
of “Fire Risks at Electricity Works.” Mr. Councillor 
Pearson, of Bristol, will read a paper upon this subject. 


New Adaptation of an Old Saying. — Telephonic 
communications corrupt good manners. } - 
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The Fire Risk in Belt Transmission.—Though badly 
laid electrical wires have caused fires, and will do so again, 
the Hlectrical World of New York points out that where 
power is electrically transmitted, the great risks which attend 
on belt transmission are obviated. What are the risks of 
belt transmission ? In the first place there is the risk of hot 
bearings. A bearing which heats will render the grease 
which often thickly coats it ready to flash into flame, just as 
soon as the bearing attains the requisite temperature. 
Usually the bearing to get bot will be one close against a 
pulley, on which a perhaps too tightly strained belt is run- 
ning. The belt has an opening through which it travels 


from a shaft in an adjoining room. Such an opening is a. 


ready doorway through which the flames can spread. Inthe 
earlier cotton factories it was very usual to drive a whole room 
of spinning frames from a line shaft in the room below. 
Such rooms looked exceedingly well, because they were un- 
spoiled by the appearance of belts, but the belt ways formed 
flame ways, and if the lower room caught fire the upper room 
was sure to follow. A case is insfanced by the author, Mr. 
Elmer, of an isolated building into which merely a belt 
entered by two slots in a brick wall. The shaft in this outer 
building ran hot, the grease on the hanger blazed up; the 


. belt was, perhaps, fluffy, and carried fire through the slots 


and fired the nearest hanger. Fire ran along the dirty and 
fluffy shaft until the whole building was in flames and 
destroyed. There are two morals to this tale, and one is 
that belts are dangerous; the other moral is quite as clear 
to anyone who knows how mill gearing ought to be kept. 
However, Mr. Elmer points the first, and adorns the tale 

recommending motors to each shaft, or better still, to ob 
machine. Properly wire in the first place; provide each 
motor circuit with an efficient circuit-breaker, and electric 
wires will be no more dangerous than so many floor girders. 


Calcium Carbide.—Lieut. F. Jarvis Patten, in the Pro- 
gressive Age, gives the following rule for estimating the 
power factor in the cost of carbide of calcium:—If we 
assume an output of carbide of four-tenths pound per horse- 
power at furnace terminals, about 6 per cent. more than 
shown in the Spray tests, and assume steam power at New 
York to cost $45 per horse-power year of 6,000 hours, then 
steam will cost three-quarters of a cent per horse-power-hour. 
It would therefore require 2,000 or 5,000 horse-power-hours 
to make 1 ton of carbide. Adding 20 per cent. for unavoid- 
able losses, this would be 6,000 = 600 horse-power con- 
tinuously operative to produce 1 ton of carbide in 10 hours. 
This at three-quarter cent per horse-power is 4,500 cents, or 
$45, would be the cost of power required to make 1 ton, 
which would be the assumed price of one horse-power per 
year above. Therefore, under these assumptions, the cost of 
power for producing 1 ton of carbide is the same as the price 
of one horse-power per year. So, if water-power costs $5 
per horse-power per year, then the power factor in the cost 
of carbide is $5 per ton. To find the actual cost of carbide, 
we have to add the cost of lime and coke and labour; ex- 
cluding the labour factor, we may proceed as follows: It 
takes 0°875 ton of lime, and 0°5625 ton of coke to produce 
a ton of carbide, hence the rule: Multiply the cost of lime 
te ton in dollars by 0°875, and the cost of coke per ton in 

ollars by 0°56, and add to their sum the cost of horse-power 
per year in dollars; the sum is the cost of a ton of carbide, 
exclusive of labour, interest, depreciation, &c. 


Example : Coke = $2.75 a ton 
Lime = $2.50 a ton 
1 horse-power = $5 per year, 


then (0°875 x 2°50) + (0°56 x 2°75) + 5:00 = $9.72. 


Another simple calculation, based upon the same assumption 
of 0°4 lb. per horse-power-hour, indicates a ready answer 
to the question, how many tons of carbide can be produced 
daily with a given steam or water power? The answer is 
that since the rate is 0°4 lb. per horse-power-hour, it is also 
1 ton ae horse-power year of 6,000 working hours. Hence 
the rule, any power as 5,000 horse-power continuously opera- 
tive should produce 5,000 tons of carbide a year. These 
rather remarkable coincidences of figures offer, therefore, a 
ready rule of thumb system of calculation, and remain true 
until new discoveries or improvements shall operate to reduce 
the power factor, which is, of course, the principal one, 


Pneumatic Power in Workshops.—In a recent yaw 
before the Canadian Society of Civil Engineers, Mr. J. D. 
Barnett endeavoured to present the condition of the art of 
wer transmission by compressed air as it is to-day. He 
ealt with the subject under several heads, and the gist of 
his remarks was as follows:—That air has a wide field of 
usefulness, and is economical and efficient where a cold 
climate has to be fought, and where the technical skill of 
workmen is limited. Prof. Nicholson showed that an effici- 
ency of 86 per cent. was not difficult to secure, and he em- 
phasises Unwin’s statement as to the very efficient use of 
heat applied to warming compressed air near the motor or 
point of use. Air should be taken as free from dust as pos- 
sible, and each 5° of lower temperatute means an increased 
1 per cent. efficiency in the compressor. Shop piping should 
not be less than 14 inch diameter for 80 to 100 feet. The 
air main can be best carried on the roof tie beam. The 
total pipe and storage volume should beequal to 30 minutes’ 
delivery of the compressor. In iron working pneumatic 
= may often add 200 per cent. to a man’s output. 
hough wasteful of air, rotary motors can be used to drive 
drills and taps with economy over hand power. The author 
also uses small 34-inch x 6-inch engines at 225 revolutions 
r minute, with air at 80 lbs. He warms the air by passing 
it through a coiled copper pipe, 30 inches long x ths 
diameter, heated by a double burner of {ths flat wicks, using 
a pint of coal oil per 30 hours. Simply made pneumatic 
hand hammers are very useful, and for rivets up to 4-inch 
are usefully employed to increase output 50 or 100 per 
cent. Small shop hoists are used for pneumatic working, and 
in the foundry are very useful, adding fresh air to the vitiated 
room, and raising the lifts. No exhaust pipes are needed, for 
in practically all cases the exhaust is actually desirable, and an 
aid tothe workmen. The air cannot freeze in winter ; the pipes 
do not radiate heat ; they require no coating, and much shafting 
can be done away with by the use of air. If any joints do 
leak, they create no unpleasantness or danger. ‘he author 
enumerates a large number of operations to which air may 
be applied. Farther, it has been used to operate switches as 
far as 18 miles from the compressing plant, and generally 
he shows for compressed air a sphere of usefulness which is 
worth attention. Indeed, air and electricity are both aiding 
in the newer system for shop work, which consists in putting 
ia to the work rather than carrying the work to the 
tools. 


Mr. Preece on the Technical Press, and vice versa, 
—“ As for leaders in the technical press—well, they gene- 
rally afforded him more amusement than instruction.” So 
said Mr. Preece to the representative of a contemporary last 
week. One would scarcely expect that the articles in techni- 
cal journals, written mainly for engineers, can give one of 
such distinguished scientific attainments much information, 
for what Mr. Preece doesn’t know isn’t worth knowing 
anyhow, we commend to his notice a leading article in the 
Bristol Mercury for the 21st inst., which he will find the 
reverse of amusing, and which both he and his friendly 
interviewer may study with some advantage to themselves 
as to the rights (!) of the Corporation to interfere with 
private enterprise. Returning to technical journals, These 
at least, if they cannot impart information to Mr. Preece, 
are always desirous of receiving it for the benefit of readers 
not so well informed, and one thing we have all been for 
some weeks patiently waiting for is Mr. Preece’s explanation 
of why he tested the inductive capacity of his new telephone 
cable between wire and wire, when all those with which he com- 
pared it were measured between wire and earth. We likewise 
all desire to know whether if Mr. Preece ad measured these 
latter cables bet ween wire and wire, the inductive capacity would 
not have been in each case about one-half the value of the figures 
he recently published. Possibly his friendly interviewer will 
take up this subject for the benefit of those misguided beings 
who differ from Mr. Preece, as Mr. Parshall, ourselves, the 
Electrician, and Engineering have had the temerity to do. 
Mr. Preece is specially rough on Mr. Parshall, who, he con- 
tends, has had less practice in estimating than he (Mr. Preece) 
and less reliable figures with which to prove anything, 
than those the chief engineer to the Post Office can com- 
mand. For all that Mr. Parshall does not seem altogether 
pulverised, judging by the letter which we publish from bis 
pen in our current issue, 
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Fining Beer by Means of Electric Light.—The notion 
that turbid beer can be fined to a brilliant condition by 
means of electric light strikes one, at first sight, as 
emanating from the brain of a faddist, but when we see that 
so well-known an authority as Otto Reinke puts it forward in 
the best German brewing paper, it is clear that we must not 
lightly pass it by. In the Wochenschrift fiir Brauerei, 
1896, Reinke states that if a column of fermenting wort be 
illuminated by direct, or diffused sunlight, a rapid fining 
action takes place, and the yeasty matters which cause 
cloudiness are rapidly deposited in a compact state. Fer- 
menting wort which is not so illuminated, or only feebly so, 
fines much more slowly, and deposits the yeasty matters in a 
more bulky manner. Reinke states that this observation led 
him to inquire whether other sources of light behave in a 
similar manner, and in this investigation he naturally made 
use of electric lamps, and he states that he found that if 
electric lamps are suspended in the fermenting vessels, the 
illuminating brings about a muchjquicker and better clarifi- 
cation of the beer, the yeasty matters being rapidly deposited, 
together with the resinous, albuminous, and glutinous sub- 
stances which are always present. Reinke claims that this 
clearing action is not due in any way to a change of tempera- 
ture, but is entirely due to the action of light alone. 
Brewers have always regarded the use of finings as an objec- 
tionable necessity, and in many cases are at pains to Burtonise 
their water with chemicals, because they find that better 
results are given. If this information now supplied by 
Reinke becomes generally known, brewers will doubtless 
consider whether it will not be better to use electric illumina- 
tion for fining purposes instead of going to the expense and 
trouble of Burtonising or adding finings to their beer. The 
subject is an extremely interesting one, and those of our 
readers who are in touch with brewers should not fail to 
mention it to them. 


A New Method of Working Metallic Sulphides,— 
The fact that the sulphides and sulph-hydrates of the alka- 
line earth metals form soluble double salts with the sulphides 
of antimony, arsenic, and mercury, is taken advantage of to 
employ their lyes for the extraction of these metals from 
their ores, and the solution so formed can be electrolysed 
without the use of adiaphragm. Thesulphuretted hydrogen, 
which is given off during the extraction, corresponding to a 
position of the sulphur contained in the ore, and that which 
is given off during electrolysis, corresponding to the 
remainder of the sulphur, is collected. After all the metal 
has been deposited, the bath, which contains calcium sulphide, 
is treated with carbonic anhydride, and the calcium is pre- 
cipitated as carbonate together with half the sulphur, whilst 
the remainder escapes as sulphuretted hydrogen and is col- 
lected. The calcium carbonate is converted into caustic lime 
bs heating to redness in the absence of air, whilst the sul- 
phur is distilled off, and the carbonic anhydride is ready for 
use again. The caustic lime and the collected sulphuretted 
hydrogen are used for the production of fresh calcium 
sulph-hydrate; thus not only is the whole of the extrac- 
tion lye regenerated, bat the whole of the sulphar in the 
ore is converted into a useful form. The process, which 
is due to A. von Siemens, of Berlin, has reference to the 
sulphides of arsenic and mercury ; care being taken in the 
latter case that the alkaline hydrate is in excess. 


German Push.—A friend of ours in the electrical busi- 
ness has received a printed circular letter from a German 
house, which we suppose must be classed with what we are 
in the habit of terming German “ push” :— 

We have pleasure in sending you a circular referring to a new in- 
vention. We shall feel very obliged if you would kindly let us know 
wether (sic) you feel inclined to take the invention up for 
exploitation, or if not, which of your competitors would, in your 
opinion, most likely be able to do so. 

The italics are our own. We imagine, as this letter is 
printed, and in English, it is being sent broadcast. This is 
an amusiag German method of pushing business. 


Erratum.—In Mr. Fitz-Gerald’s article, p. 761, second 
colamn, line 46, “17°6 B.O.T. units, or 13 H.P.-hours elec- 
trical,” should be “ 23 H.P.-hours electri 
rately, “ 23°58 H.P.-hours electrical.” 


or, more accu- 


Coast Communication.—The system of Mr. Lucien M. 
Blake, referred to in our leading article, was described in the 
ELECTRICAL Review of September 6th, 1895. 


Electrolytic Bleaching.—Under this heading a paper 
recently appeared in the Moniteur Scientifique (1896, pp. 
257-258), by M. G. Saget, who describes a series of compara- 
tive investigations into the action upon cellulose of Hermite’s 
solution, obtained by electrolysis of a solution of magnesium 
chloride and sea salt, Gebauer-Knoeffler’s solution, which is 
prepared by electrolysis of sodium chloride solution free 
from magnesium chloride, and a solution of ordinary bleach- 
ing powder. According to Dubosc, oxycellulose is not formed 
by Hermite’s liquor; but Gebauer and Knoeffler raised the 
question by stating, in their circular, that as salts of lime 
and magnesia are absent from their solutions, the formation 
of spots due to these salts is avoided. Saget’s experiments 
show that just the same precautions are necessary with the 
electrolytic solutions as with ordinary chloride of lime solu- 
tion. ‘Two series of experiments were made. In the first 
series, the tissue was completely immersed in the liquid and 
exposed to the sun; under these conditions, oxycellulose was 
not formed with Gebauer’s solution provided the available 
chlorine was less than 0°25 grm. per litre; or with Her- 
mite’s liquor if the chlorine did not exceed 0°20 grm.; but 
with pre bleaching powder solution, as much as 
0°54 grm. chlorine might be present. In the sun, there- 
fore, the action of the electrolytic solutions is more energetic 
than that of bleaching powder solution. In the second 
series of experiments the tissue was partially immersed, in 
the shade, the liquid being drawn up into the fabric by 
capillarity. In this case, chloride of lime was the most 
active, oxycellulose being distinctly formed even with less 
than 0°30 grm. chlorine per litre, whilst the Hermite and 
Gebauer liquors of the same available strength formed none. 
Comparative results show that Hermite’s solution is more 
active than Gebauer’s, due, no doubt, to the instability of 
magnesium hypochlorite. Not improbably, by electrolysis, 
@ more active persalt of magnesium is formed, which adds 
its ¢ffecte. As a bleaching agent, Hermite’s solution is 
stated to be the most active, Gebauer’s next, and chloride of 
lime least. This is an extremely interesting branch of a 
new department to which electrolysis may be daily applied. 
The field seems to be getting wider acd wider every day, and 
soon it is to be hoped that the bitter cry of the unemployed 
electrician will not be heard inthe land. Young electricians 
should note the signs of the times, and study chemistry as 
well as engineering, so that they may be able to take advan- 
tage of these new developments in electrolysis, and find 
themselves able to do better work and obtain better pay than 
so many of them now do who are obliged, after an expensive 
training, to become mere wiremen. 


Curious Strike,—An instance of a Trades’ Union going 
beyond its legitimate functions recently occurred in the case 
of the strike at Messrs. Gwynne & Co.’s works, Brook Street, 
Holborn. From a report in the Engineer, it would appear 
that the firm raised the pay of a leading hand because they . 
had been loading him with a greater responsibility, and 
wished to recognise in a proper way that he had been of 
value. The rest of the men then struck for a like advance, 
and then the man who had been advanced 2s. demanded a 
further 3s., although he had hitherto been content without 
even the first rise. Really, if these be the true facts of the 
case, it was very ill-advised to make a bother because a 
leading hand, who was more or less in the position of a re- 
sponsible foreman, was raised above the remainder. 
Had Messrs. Gwynne cut down all the men below the 
rate of this one man, there would have been a very 
good excuse for a strike if work was plentiful; but a step 
up is really not a thing to kick against, and it is matter of 
grave responsibility that the Amalgamated Society of Engi- 
neers should have incurred the responsibility of a strike 
under such circumstances. Our contemporary, the Hngineer, 
draws the lesson that employers should on no account recog- 
nise merit in any man. The Hngineer is not usually well dis- 
posed to the working man, and the Society, in this case, has 
-_ a good text for revilings, and enabled the enemy to 
scoff. 
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The “ Process Photogram.”—The January, 1897, issue 
of the Process Photogram, which is before us, is a well- 
printed publication. It contains some excellent illustrations 
and a number of interesting articles, including “ Electric 
Lighting for Process Workers,” and “ About Acetylene.” 


Crystal Palace School of Engineering.—The certifi- 
cates awarded by the examiners for the winter term examina- 
tion to the students of the Crystal Palace Company’s School 
of Practical Engineering were distributed on Friday after- 
noon in the lecture-room of the school by Mr. J. Fortescue 
Flannery, M.P. Mr. R. G. Hodson, ee of the 
school, read the examiners’ reports. These proved to be 
very satisfactory. The examiners jointly recommended Mr. 
W. T. Harbord for the medal of the School of Art, Science, 
and Literature, he having obtained during his course through 
the School of Practical Engineering the necessary nine certi- 
ficates, none of which are below third in order of merit. 
Mr. Flannery briefly addressed the students. Certificates of 
honour were awarded to Mr. P. W. Tolhurst and Mr. N. W. 
Brushfield. 


NEW COMPANIES REGISTERED. 


J. & C. McGloughlin, Limited (2,021).—This com- 
pany was registered in Dublin on the 15th inst. with a capital of 
£10,000 in £1 shares, to carry on the business of art metal workers, 
ironfounders, mechanical and electrical engineers, manufacturers of 
all kinds of implements and machinery, &c. The subscribers (with 
one share each) are:—John McGloughlin, 48, Gt. Brunswick Street, 
Dublin, art metal worker; J. Creagh, 5, Upper Beechwood Avenue, 
Dublin, distiller; Chas. McGloughlin, 48, Great Brunswick Street, 
Dublin, art metal worker; V. B. Dillon, 7, Rutland Square, Dublin, 
solicitor; John McPadden, 32, Rathgar Avenue, Dublin, solicitor’s 
apprentice; Edwin McGloughlin, 10, Rosemount Terrace, Dublin, 
art metal worker; Richard W. Booth, 63, Stephen Street, Dublin, 
merchant. The number of directors shall not be less than three nor 
more than five; qualification, £100; remuneration to be fixed by the 
company. Registered by V. B. Dillon, 7, Rutland Square, Dublin. 
Registered office, 48, Brunswick Street, Dublin. 


Porcelaine Electrical Fittings Co., Limited (50,528). 
—Registered December 14th ; capital £5,000in £1 shares ; to acquire 
and carry on the business of manufacturers of electrical fittings and 
other similar articles, carried on by A. Bates and J. Meir at Hanley, 
Staffs., as “ The North Staffordshire Porcelaine Electrical Fittings Co.” 
to adopt a certain agreement. The subscribers (with one share each) 
are:—A. Bates, 22, Pall Mall, Hanley, Staffs.; J. Meir, 13, Stanley 
Street, Burslem, manager; J. Holdcroft, Ivy House Road, Hanley ; 
T. F. Owen, Stoke Road, Hanley, manufacturer; J. T. Brealey, 
Hanley, architect; C. Boulton, Litchfield Street, Hanley, furnisher ; 
O. Taylor, Hanley, auctioneer. The first directors are:—A. Bates, J. 
Meir, and J. Holdcroft. Qualification 50 shares. Registered by 
Jordan and Sons, Limited, 120, Chancery Lane, E.C. 


Conduit and Insulation Company, Limited (50,527). 
—Registered December 14th, capital £40,000, in £1 shares, to enter 
into an agreement with E. H. Johnson, and to acquire, develop, and 
turn to account certain patents for the manufacture of electrical 
conduits or tubes, electrical fittings and apparatus, insulating 
materials, and stamped and rolled paper work. The subscribers 
with one share each) are: G. F. Augspurg, 26, Clareville Grove 

.W., clerk; F. H. Ferguson, 26, Coniger Road, S.W., storekeeper ; 
Geo. Liebig, 75, Ransden Road, Balham, 8.W., clerk; S. W. Sarlin, 52, 
Mysore Road, Clapham Common, clerk; H. M. Williams, 261, 
Queen’s Road, New Cross, accountant; G. E. Junius, 47, Longbeach 
Road, 8.W., secretary; L. Rogers, 14, Palmer Street, 8.W., clerk. 
The number of directors not to be less than two, nor more than eight. 
Qualification, £500; remuneration, £30 annum, divisible. 
Registered by Faithfull & Owen, 11, Victoria Street, 8.W. 


_ Allan & Adamson, Limited (50,572).—Registered 
December 17th, capital £30,000 in £1 shares, to enter into two 
agreements undescribed, and to carry on the business of electricians, 
accumulator manufacturers, stationers, photographers, photographic 
artists, photographic electric light s taliste ists, camera, lens, and a: 
ratus manufacturers, opticians, cope and automatic machine 
manufacturers, &c. The subscribers (with one share each) are:— 
T. W. Allan, 9, Smith Street, E.C., electrician; A. G. Adamson, 18a, 
Eldon Street, E.C., electrician; A. Powell, 3, Champion Grove, Den- 
mark Hill, 8.E., gentleman; J. A. Maltman, 18a, Eldon Street, E.C., 
electrician; HE. Mumford, 25, Nelson Street, Greenwich, jeweller; 
E. R. Baines, 6, Whitgift Villas, Thornton Heath, clerk: A. J. 
Martin, 22, Woseley Road, Forest Gate, clerk. The number of 
directors not to be less than two nor more than seven; the first are 
the first five subscribers; qualification £300; remuneration £100 
each per annum. Registered by Campion and Simmons, 90 and 91, 
Queen Street, E.C. 


Kilduchevsky Mega-Telephone Syndicate, Limited 
(50,554).— Registered December 16th; capital £8,000, in £1 shares, 
to adopt an agreement with Paul de Kilduchevsky, and to carry on 
the business of a telephone, telegraph and electric supply company. 
The subscribers (with one share) are:—G. M. Light, 32, Victoria 
Street, S.W., solicitor; D. A. Sutherland, 28, Victoria Street, S.W., 
analyst ; J. A. Gedge, 49, Perham Road, West Kensington, solicitor; 
W. J. Matthews, 69, Freegrove Road, Hilmarton Road, N., accountant ; 
F. W. Porter, 55, Foxbourne Road, Balham, 8.W., secretary; C. T. 
Clay, 5, Eglantine Road, Wandsworth, S.W., clerk; T. S. Bangham, 
44, Bowerdean Road, Fulham, 8.W., secretary. Registered without 
articles of association by Light & Galbraith, 32, Victoria Street, S.W. 


Cycle Electric Lamp Company, Limited (50,591).—_ 


Registered December 18th with a capital of £30,000 in £10 shares, to 
acquire patents Nos. 15,081 and 15,082 of August 7th, 1894, and 
17,890 of August 12th, 1896, to carry on the business of electricians, 
electrical engineers, mechanical engineers, suppliers of electricity, 
cycles, motor cars, and vehicle manufacturers and repairers, &c. The 
subscribers (with one share each) are:—S. Smith, King Street, Bury, 
merchant; J. E. Mellor, The Grange, Ashton-under-Liyne, manufac- 
turer; W.H. Worsley, Beech House, Stretford, mercbant; R. H. 
Brown, jun., Lancashire Buildings, Water Street, Manchester, mer- 
chant; J. Doyle, 7, Corporation Street, Manchester, merchant; J. 
Massey, 7, Corporation ‘Street, Manchester, merchant; W. D. Hol- 
brook, Lancaster Avenue, Manchester, journalist. Registered with- 
= of association by Waterlow & Sons, Limited, London 
all, E.C. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Eastern and South African Telegraph Company, 
Limited (13,306).—This company’s annual return shows that the 
whole nominal capital of £600,000, in £10 shares, has been taken up 
and paid for in full. 


Crompton-Howell Electrical Storage Company, 
Limited (28,843).—This company’s annual return was filed on 
November 5th. The capital is £19,600 in 19,000 ordinary shares of 
£1 each, and six founders’ shares of £100 each. The founders’ shares 
have been considered as paid; 12,007 ordinary have been taken up, 
and 8,000 have been issued with 15s. per share considered as paid ; 
16s. per share has been called on 4,007, and 1s. per share on 8,000; 
and £3,605 has been paid, and 16s. is in arrears. 


Ecuador Telephone Company, Limited (29,295).— 
This Company’s annual return has just been filed. 5,000 shares have 
been taken up out of a capital of £100,000 in £5 shares, and £25,000 
has been called and paid. 


Jandus Arc Lamp and Electric Company, Limited 
(48,898).—This company’s annual return has just been filed. The 
capital is £30,000 in £10 shares, of which 1,791 have been subscribed 
for, and 596 issued as paid. £5 per-share has been called on 1,195, 
and £5,800 bas been paid, leaving £175 to be brought in. 


CITY NOTES. 


National Telephone Company, Limited,—The transfer 
books of the 24 per cenf. debenture stock will be closed from 21st to 
31st inst., inclusive, for the preparation of the warrants for the half- 
year’s interest due January ist. 


West India and Panama Telegraph Company, 
Limited.—Mr. Walter Bishop Kingsford, of Lincoln’s Inn, barrister- 
at-law, has joined the board of this company. 


Brazilian Submarine Telegraph Company, Limited. 
—The coupons on this Company’s second issue of five per cent. deben- 
tures, due 31st inst., will be paid, on and after that date, at Parr’s 
Bank, Limited, Bartholomew Lane, London, E.C. Coupons must be 
left at the above bank three clear days for examination. 


Stock Exchange Notices.—The Stock Exchange Com- 
mittee have —— Tuesday, 29th December, special settling day 
in Callender’s Cable and Construction Company, Limited—£90,000 
44 per cent. first mortgage debenture stock, and ordered same to be 
quoted in the Official List. 


TRAFFIC RECEIPTS. 


The City and South London Railway Company. The receipts for the week ending 
December 20th, 1896, were £1,082; week ending December 22nd, 1895, £1,013; 
increase, £69; total receipts for half-year, 1896, £24,103; corresponding 
period, 1895, £22,553; increase, £1,550, 

The Liv Overhead Railway Company. The receipts for the week ending 
December 20th, 1896, amounted to £1,116; corresponding week last year, 
£1,080 ; increase, £36. 


the week ending 
gross receipts payable 
pany, Limited, were £2,636, 


The Western and Brazilian Zola aes y, Limited. The receipts for 
the 
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SHARE LIST OF ELEOTRIOAL COMPANIES. 


TELEGRAPH AND TELEPHONE COMPANIES. 


eo we oe 


oon 


Dividends for 
| the Inst three years, | | Beer "Bee, 
1898. | 1894. | 1896. Highest.) Lowest. 
178,4007| African Direct 4% Del, 4%|4% |4% |100 —104 /100 —104 
Amazon Telegra jh, shares... eee eee eee eee 84— 84— 94 eee 
lo-American coe eee eee eee Stock/£2 11s. £2 28./£2 9s. 51 54 51 54 eee 
Do. do. Defd. eee eee eee coe eee eee ee 93 — 10 10 eee 
Brasilian abmarine 7% | 7% | 15gxd) 153 | 158 | 143 
Do. do. 5%, Debs., 2nd series, 1906... 5% 5% | 5% —117_ —118 
Ad 000 Ohili Ltd., Nos. 1 to 44,000 coe eee 24% 4 % 3 32 eee 
Oo: Oable Oo. eee toe 7 % 7 % 7 % 165 —170 165 —170 
Consolidated Telep. Oonst.and Main, Ltd. 2 18% | 14% | te | 
Ouba Teleg., eee eee eee eee eee 8 % 8 % 8 % 114— 1 114— 12 123 
Do. 10 % Pref. eee eee eee eee eee 10 % 10 % 10 % 183— 194 184— 194 = eee 
Teleg., Ltd. eee eee eee 4 % 4 % 4 % 34— ee 
Do. do. 10 % Cum. Pref. eee 10 % 10 % 10 % 10 1 10 1 
Do. do. 44 % Debs. Nos. 1 to 6,000 oe vee | 44% | 44% [107 —110 % |107—110% ese eee 
Direct United States Cable, Ltd. eee eee eee 28% 2 % 22% 92 93— 92 ee 
Litd., Nos.1 0400000, 6h% 64% | 64% | 17 — 17h | 17 — 17h | 17 
le 6 % Oum. Pref. eee eee eee % % % 18 
Do. 5 A cool eee 
De. 4X Mort’ Red, 4% [4% | 1305 | 138 
000 Australasia and Ohina Teleg., Ltd. ... 7%17%|7% |17 | — 17h | 178 
194,3007 Do. do. Bearer, 1, 975 and 4,327—6,400 5% 15% 102 —105 (102 —105 oes 
Do. 4 % Deb. 8 eee ooo eee eee eee 4 % 4 % 128 —131 128 —131 eee 
do. do, to bearer, 2,344 to 5,500 5 % 102 —105 102 —105 eee 
Do. 4 % Mort. Debs. Nos. 1 to 3,000, a 4% 106 —109 107 —110 ee 
Do. 4% Reg. Mt. Debs, (Mauritius Sub.) 1 to 8,000 4% % |108 —111% 108 —111%| ... | ... 
Globe Telegraph and Trust, Ltd. ... 48% 114 | 10?— 11} 11 102 
Oo eee eee eee 
5 % Debs. 5%15% 15 % |104 —107 —107 
Indo-E 7" Ltd. eee eee eee eee eee 10 % 10 % 10 % 53 —_— 55 53 _— 56 555 54 
London P i o-Brasilian ry) Ltd.6 Debs. coe eee 6 % 6 % 6 % 109 —112 109 —112 ooo 
Montevideo Telephone 6% Pref., Nos. 1 to 28,000... 4% 14% 2— 2% | 2— 
597 | National Teleph., Ltd., 1 to 484,597... | 53% | 72 | 78 | 
Do. 6 % Oum. 1st Pref. eos eee eee 6 % 6 % 6 % 17 = 19 17 — 19 ee 
Do. 6 % Oum. 2nd Pref. coe —19 17 — 19 
Do. 5 % Non-cum. Srd Pref., 1 to 119,234 5%15% 15% | 68— 6% 
Do. 84 % Deb. Stock Red. ‘ 84% | 34% | 34% —108 —108 
& Elec., Nos. lto 171,504, fully paid eee 43% 5 % = t eee 
ater’s Ltd, eee eee eee eee eee 0 % nib 5 % 7 — 8 7 — 8 
Submarine Oables Trust (188 —143 [188 —143 141 | 139 
United River Plate Teleph., Ltd. coe coe 3 % 4 % 32 32 ane 
Do. do, 5 Debs. ees eee eee 5 % 5 % 5 % 103 —108 103 —108 . eee 
15,609 | West African Teleg., Ltd., 7,501 to 23,109 ... ows wm | wb 6 5— 6 see 
238,3007 Do. do. do. 5 % Debs. eee coe eee 5 % 5 % 5 % 103 —106 103 —106 eee eee 
80,000 West Ooast of America Teleg,., Ltd.... cee nt nib 4 - 14 14 eee 
150,000, Do, do. 8 % Debs., repay. 1962 8% |8%18%|95 —101 |95—101 | 96) | 
248 Western and Brasilian Teleg., Ltd. eee oes eee 23% 3 % 3 % 84 8— 84 8 eee 
Do, do, do, 5 Pref. Ord. 5% 6i— 62 ove 
Do, do, Def. Ord.... ooe 1 % 1 % 24 24 eee 
Do. do. do, 6% Debs. “ A,” 1880 Red. 6% |6%|6% |104 —108 —108 
Do. do. do. do “B,” do. 6% |104 —108 /|104 —108 
West India and Panama Teleg, Ltd.  ... | 
Do. do, do, 6 % Oum. 1st Pref. 6% 16% |11s—12 | | 
Do, do, do, 6 % . Pref. 6 % 6 % 6 % 94— 103 104 . eee 
1,777,000$ Western Union of U. B. Teleg., 7 % 1st B eee 7 % 7 % 7 % 107 —112 107 —112 oe eee 
Do. do. 6 % Bter. Bonds. .. 6% {6% {16% —105 |100 —105 
ELECTRICITY SUPPLY COMPANIES. 
Oharing Oross and Strand Electy eee eee eee 5 9. eee 
“Chelsea Electricity Supply, Ltd., Ord, Nos. 1 to 10,277... 5 83 83 
Do. do. % Deb. Stock Red. oe eee oon 44% 114 —117 114 —117 eee eee 
Oity of London Elec. Lightg. Oo., Ord. 40,001—80,000 |5% | 5% | 164 | 154— 165 153 
Do, do. 6 % Oum. Pref., 1 to 40,000 6% 16% |6% | 164— 174 | 164— 174 cee 
Do. 5 % Deb. Stock, Scrip. (iss. at £115) all paid 5% 15% |5% [128 —133 28 —133 129 
Oounty of Lond. & Brush Prov. E. tg. Ltd., Ord. 1—22,475 eee eee nib 8 — 9 8 = 9 eee 
Do. do. do. 6% Pref., 40,001—50,000 eee coe 6 % 133— 143 13Z— 14} oe 
Do. do. do. iss.at2pm.,allpaid... ... 8h 74— 
“Metropolitan Electric Supply, Ltd., 101 to 50,000... 24%, 4% |13 —14 
Do. Ord., 50,001—62,500, iss. at £2 prem., £1 pai eve see 64— 7 64— 7 a oP 
Do. % first mortgage debenture stock... ... 44% 44% |121 —124 [121 —124 | 1233 | 120 
Notting Hill ic Lightg. Oo., Ltd. ... cee 2.% | 10 — 11 10 — 11 cee 
“St. Jamos’s & Pall Mall Hlec. Light Oo., Ltd., Ord., 101-20,080 43% 74% | 12 — 18 12 — 13 cee eee 
Do. do. 7 % Pref., 20,081 to 40,080 7% 7% | 9$— 103 | 94—104 | 10 | «. 
Do, do. 4% Deb. stock Red. ove 106 —109 |106 —109 
“Westminster Blectric Sunplv Oorp.. Ord.. 101 to 60,000 ... 4% 11 — 12 11 — 12 


* Subject to Founder’s Shares. 
t Unless therwise stated all shares are fully paid. 


+ Quotations on Liverpool Stock Exchange. 
ll Dividends paid in deferred share warrants, profits being used a3 capital, 


§ Dividends marked § are for a yea* consisting of the latter part of one year and the first part of the next, 
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SHARE LIST OF ELEOTRIOAL COMPANIES—Oontinued, 


ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL, COMPANIES. 


Stock Business done 
Present or Dividends tor Closing Closing during week 
NAMB, Quotati Quotation 
Issue. the last three years. Dec. 16th: Dec, 22nd. 1996, 
1898. 1895. Highest.) Lowest 
90,000 Bresh Elecl. Enging. Co., Ord., 1 to 90,000... oes eos 3 5 % 24% eee bo 14 2 = 1 eee eee 
- 90,006 Do. do. Non-cum. 6 % Pref., 1 to 90,000 2/6%§ 3% sae 1-—- i} 1— 1 
125,00(7 Do. do. 44 % Perp. Deb. Stock.... ... |3toch| 44% | 44% | ... —118 [110 —113 
76,770 Do. do. 44% 2nd Deb. Stock Red. _... |Stock] . «. | 96 — 100 | 96 —100 aaa 7 
9,104 | Central London Railway, Ord. Shares 10} 92— 10} 104 93 
207,649 Do. do. do. £4 paid 44 3g— 44 338 
630,000.} City and South London Railway _... % | 14% | 53 — 55 53 — 55 
28,180 Crompton & Oo., Ltd., 7 % Oum. Pref. Shares, 1 to 28,180 5 nil mil | 1g- 23 1? - 23 
17,189 Do. do, do, “A” Shares 01—017,139 15% 15% | 3S— 4 3— 4 eee 
100,00t Do. do. do. 44% Deb. Stock Red. ... |Stock 44% | 44% |103 —106 {103 —106 wes 
110,000 | Electric Construction, Ltd., 10 110,000 ... 2| nil nl |5% 18 1g-— 18 1s 
12,845 Do. do. 7 % Oum. Pref., 1 to 12,845 .. 17% 17% | 2%— 8 24— 3 
91,195 | Elmore’s Patent Oop. Dep Ltd., 1 to 70,000 ... ase 2) nil | nil 
69,385 | Elmore’s Wire Mfg., Ltd., 1 to 69,385, issued atl pm. .. 2] nil | nil Age i— | — 3 
9,600} Greenwood & Batley, Ltd.,7 % Oum. Pref., 1 to 9,600 10 | nid | nil |1038% | 104— 114 114 
10,000 |} Henley’s (W. T.) Telegraph Works, Ltd., Ord. -| 100}5% |6% | 8% | 174— 184 | 174 - 184 173 
3,000 Do, do, do. 7% Pref. ... 10;7%|7% | 7% | 18§—1 184 — 1 
Do. do. do. 44 Mort. Deb. Stock |Stocb| ... | 44% —114 109 —114 
50,000 | India-Rubber, Gutta Percha and Teleg. Works, Ltd. ... | 10 /124% % % | 204— 214 | 204— 214 2033 
Over way, eee eee eee eee 1 4 4 
10,000 Do. do. Pref., £10 paid... | 15% 15% | 17 — 174 17 — 174 
,35C | Telegraph Oonstn. and Maintce., Ltd. ses eve oe | 12/20 % |20 % |15 % | 39 — 42 39 — 42 418 40} 
150,000 Do. do. do. 5 % Bonds, red. 1899 | 5% | 5% | 5 % |104 —107 104 —107 
54,0007} Waterloo and City Railway, Nos. 1 to 54,000, £6 paid ..| 10] ... 72— 8} 


Quotations on Liverpoo) Stock Exchange. 


{ Unless otherwise stated all shares are fully paid. 


4 Last dividend paid was 60°/, for 1890. 


Dividends marked § are for e year consisting of the latter part of one year and the first part of the next, 
Crompton & Oo.—The dividends paid on the ordinary shares (which have not a Stock Hxchange quotation), are as follows : 1892—-0°/,§; 1891—9°/,§ 1890—8°/,. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Electric Supply Oompany, Ordinary of £5 (£4 paid}, 72, 


£5 (fully paid) 9}. 
Electric’ Coustraction Vo ion, 6 % Debentures, 104—106, 


House-tn-House Company (£5 paid), 44—5. 
Do, 7% 


Kensington and Knightsbridge Electric Lighting Oompany, Limited, 
Ordinary 


Shares £5 (fully paid) 10—104, lst Preference Oumu 
lative £5 (fully paid), 8383. 
London Electric Supply ration, £5 Ordinary, 1—1}. 


erence, of £5, 84—9. ‘Yorkshire House-to-House Company, £5 Ordinary Shares 
Do. do. 4% Debentures of £100 109 - 111. fully paid, 7;—8. od 
* From Birmingham Share List. Bank rate of discount, 4 per cent. (October 22nd, 1896). 
REVIEWS. be altered at the same time, the confusion would be even 


The Metric System of Weights and Measures. By W.H. 
WacstaFr. London: Whittaker & Co. 1896. 


This is a reprint of certain lectures given at Gresham 
College in 1895. These had for their object the popu- 
larising of the metric system. The author, who is, as he 
himself admits, strongly biassed in favour of the metric 
system, attempts to give a fair account of it, and a fair 
account of ourolder system, and he succeeds very impartially in 
doing so. . To our mind, if the newer measures would be of 
real assistance in foreign trade, we should be glad to have 
them introduced; but we are very certain ourselves that the 
change would be in many respects one for the worse. 

There is absolutely nothing scientific about the metrical 
system, unless it be the scientific error in the nominal base 
of the system, which instead of being the ten-millionth part 
of the quadrant, is somewhat different. Nor is the decimal 
system in itself at all suitable for weights and measures. 
We feel very much inclined to agree with Sir Frederick 
Bramwell in his condemnation of decimals. The ma- 
jority of people are not of mathematical mind, and 
the decimal system would be a great obstacle to them, 
just as it is abroad, where it is a great mistake 
to suppose that the mass of the people use the 
decimal system pure and simple. They do not. Again, 
to look on the other side: if the metric system were 
compulsory, and we had the kilogram as a unit of 
weight, people would use, the half and the quarter 
kilogram, just as they do in France or Holland, and 
the shopkeeper who first decided to use these binary 
divisions of the kilogram would get the best custom among 
those who were ignorant of decimals. For a time the shox - 
keeper would rob his customers somewhat more than he does 
now, until people learned that the price of a half kilogram 
of any substance should be just one penny in 10 greater 
than the old price per pound. Were our money system to 


worse, though here, again, the 10 centime coin is of the 
value of the penny. 

Some of the evidence given before the Parliamentary Com- 
mittee on the subject is reproduced. The great point in 
favour of the newer system is the pe that it is hoped would 
be given to our foreign trade; but what surprises us in this 
matter is, that our makers of machinery for export do not 
make the necessary changes for themselves. If we are to 
have the metrical system, why not begin with its com- 

ulsory teaching in the public schools? It would at 
east be better than teaching the infants to strum the 
piano. The conclusion would seem to be that unless 
we can persuade the whole world to combine in the adop- 
tion of a rational duodecimal system, we must ourselves fall 
into line and adopt the metrical system, conceived in a period 
of passion, based on an error, and founded on a very imprac- 
ticable number, almost devoid of aliquot parts and far from 
suitable to the general rough work of the world. We find 
people who go into ecstacies over the lovely coincidence of 


‘the litre of water and the kilogram. Perhaps they don’t 


know that a gallon of water measures 10 lbs. of that fluid, 
and they ignore the very many conveniences of our own 
weights and measures, such as the weight of a yard of 1-inch 
equare bar iron, of a square foot of 1-inch plate. So much 
engineering work is conducted in circular measure that the 
value of the metrical system is diminished thereby. In 
pipes full of water we know that by squaring the diameter 
in inches we have at once the lbs. capacity of water per 
yard. Thus a 4-inch pipe holds 16 lb. of water per yard. 
A pipe of one decimeter diameter holds 7°854 kilograms of 
water per metre. Where is the greater convenience? One 
thing is certain, if we are to have the metric system, let us have 
it soon and let it be compulsory. It is already permissive, but 
it will never spread unless made compulsory, say to come 
into effect in three or six months after enactment. One 
thing seems pretty certain, if we do adopt the metric system 
throughout the whole British Empire we cannot well do so 
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unless the United States do so simultaneously. As regards 
foreign competition of which so much is made by the 
metric faddists, what about helping the foreigner to com- 
pete in Australia and the Colonies generally in which he is 
now at just as much disadvantage as we are in metrical 
countries. The argument cuts both ways. 


Humphry Davy, Poet and Philosopher. By T. E. THORPE. 
LL.D., F.R.S. London : Cassell and Company, Limited, 


This volume forms one of the “Century Science Series,” 
and is chiefly compiled from the well-known memoirs of Dr. 
Paris and Dr. J. Davy. The writer has, however, obtained 
a large amount of valuable information from the descendants 
of Sir Humphrey, and from other sources, which have enabled 
him to produce a really reliable biograpby and one of great 
interest. 

The accounts which Davy gives of his earlier experiments 
makes one doubt, the writer says, his integrity, as it is im- 

sible that he could have obtained the results he describes, 

ut as Davy himself wrote in later life, “the human mind is 

always governed, not by what it knows, but by what it 

believes ; not by what it is capable of attaining, but by 

what it desires ;” a concise statement which is as true now 
as ever it was. 


Transactions of the Institution of Junior Engineers. Vol. v. 
Published by the Institution, 47, Fentiman Road, 8.W. 


The excellent “get up” of this volume is most praise- 
worthy. Asa frontispi-ce isa good portrait of Mr. Alexander 
Siemens, past president of the Institution. The papers, all 
of which are of great interest, are as follows :—‘ The Study 
of Alloys,” by W. G. McMillan ; “ Locomotive Repairing 
Work,” by A. H. Newsam Smith; “Marine Engine 
Design of To-Day,” by H. M. Rounthwaite ; “ Alternating 
Current Motors,” by W. J. Fryer; “ President’s Address,” 
by A. Siemens ; “ Warming Buildings by Hot Water,” by 
E. King and K. Gray ; “ Water-works and their Appliances,” 
by W. Malloch. Interesting descriptions are given of the 
various works visited by the members. 


Magnetism. By E. J. Houston and A. E. KENNELLY. 
New York: The W. J Johnston Company, 253, Broadway. 


This is distinctly a useful book, although it can hardly lay 
claim to much orginality, the greater portion of the matter 
contained in the work being such as will be found in most 
text-books dealing with electricity and magnetizm. Seeing 
that the book professes to “meet a demand on the part of 
the ‘general public’ for reliable information,” we are not 
particularly struck with the lucidity of the information given ; 
we are quite sure that the “general public” would not be 
much, if at all, the wiser for reading the explanations of 
magnetic and other units, however verbally correct the defini- 
tions may be. 

The book, like others of the series, is well printed and 
illustrated. 


THE VALIDITY OF THE USE OF SINE 
CURVES IN ALTERNATING CURRENT 
PROBLEMS. 


By W. G. RHODES, M.Sc., Royal Technical Ingtitute, Salford. 


Ir we assume that an electromotive force is accurately repre- 
sented by a sine function of the time, we know that the 
instantaneous values are completely specified by radii vectores 
of a polar diagram. 

In fig. 1, let 0, Aand 0, B be diameters of two equal circles ; 
let 0, P be a radios vector revolving with uniform angular 
velocity, », in a counter clockwise direction ; and let ¢ be 
reckoned from the instant that 0 P coincides with o x. Let 
0A = @, then 

0,P = asin pt 


that is the magnitude of 0, P is a sine function of the 


time. The maximum value of 0, P is a, and its virtual 


value is 
a? sin? pt dt 
T 
a 


V2 

We know that we can compound the maxima values of 
simple periodic functions, just as we compound forces, by 
vector addition or subtraction : it follows, therefore, that the 
virtual values can be compounded in the same way. 


B 
Fia. 1. 


The accuracy of representing electromotive forces, such as 
are present in transformers and like induction apparatus, by 
polar diagrams, and of compounding them according to the 
laws of vectors is often questioned, because the E.M.Fs. are 
not accurately simple periodic functions. It is a matter of 
interest, therefore, to find out the extent to which polar 
diagrams can be used, and to investigate the changes on 
vector representations produced by deviations of E.M.Fs., 
&c., from the simple sine law. 

The presence of iron in induction machines causes either 
the E.M.F. or the current to deviate from the sine law ; one 
of them may bea sine function of the time, but not both 
simultaneously. If a sine potential difference is applied 
between the terminals of the primary of a transformer the 
primary current wave will be compounded of a sine function 
and some of its higher odd harmonics, and will, consequently, 
be distorted. If a sine current wave is produced, the applied 
potential difference wave must be a distorted one. 

The question arises whether E.M Fs. or current, whose 
wave forms are distorted, can be represented by vectors. If 
each half wave is a repetition of the preceding one, it may be 
shown that only odd harmonics are present, so that an E.M.F. 
or current satisfying this condition may be written 


y = asin (pt +a) + (8pt + B) + csin (Spt + y) + ke. 
The virtual value of y is 


y? dt 
/0 
2 


which is independent of a, B, y, &c.; that is, the virtual 
values of functions containing only odd harmonics depends 
solely on the amplitudes of these harmonics, and is independent 
of their phase positions. 


A B C 
Fia. 2. | 


We shall now proceed to show that the virtual values of 
E.M.Fs. can be compounded as vectors whether they be 
sine functions or not. 

In fig. 2, let A, B bea non-inductive resistance, R and B, 0 
an inductive resistance; R, havingaself-induction, L,. Let 
E,, E;, and E be the virtual values of the potential differences 
between A and 3B, B and 0, A and O respectively. Then we 
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know that the power, P, given to the inductive circuit, B, c is 


In proving this formula no assumption whatever is made 
respecting the shape of the E.M.F. waves. If 1 be the 
virtual current flowing through a B © 
R 
since R is non-inductive ; therefore 


i= 


P=1. 
2 E, 
2 E, Ey 
= E, 1 cos 9. 
EB? — — 
If we write cos ¢= = 1, 
2 E, 


this expression for P is exactly the same as if the quan- 
tities were simple sine functions, and the point to notice is 
that the expression for cos ¢ is what it would be if the 
E.M.Fs. £, E,, and £, were vectors, This is seen by refer- 
ence to fig. 3. We may call ¢ the true difference of phase 


Fic. 3. 


between E, and E,,or1. To give a geometrical interpreta- 
tion: ¢ is the phase difference between two simple periodic 
functions whose virtual values are £, and E£,. 

From this it follows that so long as the E.M.Fs. are 
periodic, as is usually the case, their virtual values can be 
compounded in a vector fashion. 

If we are dealing with a circuit whose self-induction and 
resistance are constant, the polar diagram of E.M.Fs. is 
shown in fig. 4. & is the virtual value of the impressed 
E.M.F. The E.M.F. necessary to overcome the resistance 
is R I—the power component ; that required to balance the 
self-induction is L p I, where p is 2 x times the frequency; 
L, the coefficient of self-induction, and 1 the virtual value of 
the current ; this is the wattless component. 

If there is iron in the immediate neighbourhood, the per- 
meability depends upon the current, and the self-induction 
is no longer a constant quantity. The consequence of this 
is that the E.M.F. curve becomes distorted. 

It should be noted here that fig. 4 holds good either for 
maxima or for virtual values of the E.M.Fs. when the self- 


E Lpl 


0 
4. 


induction of the circuit is constant and when the impressed 
E.M.F. is simple periodic. 

We have seen that the power given to an induction circuit 

may be written in the form 

P= £E, 

where E,, and I are virtual values and cos ¢ is a multiplying 
factor. This shows that in cases where only virtual values 
need be considered the effects are just the same as if the 
actual E.M.F. and current were replaced by sine E.M.F. and 
current having the same virtual values, and having a differ- 
ence of phase equal to 9. 

In order to see how polar diagrams are modified on taking 
hysteresis and eddy currents into account, we may consider 
the E.M.Fs. and currents to be sine functions provided we 
take the virtual values to be the same as those possessed by 
the actual E.M.Fs. and currents measured by instruments 
following a square law. 

is is an extremely important and interesting result. 
Many calculations have been tabooed because they are based 


on the assumption of the E.M.Fs. and currents being simple 
periodic. Now we are in a position to say that such 
assumptions are perfectly legitimate so long that only virtual 
values are involved. We can, for instance, calculate the 
effects of hysteresis and eddy currents on the assumption of 
simple periodic values, but we cannot on the same assumption 
draw any conclusions whatever respecting the amount of 
insulation necessary in an icular case. It is the 
mazimum value of the E.M.F. which determines the insu- 
lation not its virtual value. 


Effects of Hysteresis and Eddy Currents on the Polar 
Diagram for an Inductive Circuit. 

The resistance of the circuit, hysteresis, and eddy currents, 
all involve an expenditure of energy. We may regard the 
effect of hysteresis to be the same as an increase, Rj, in the 
resistance of the circuit, whilst eddy currents may be looked 
upon as forming a secondary circuit. 

If 1 is the virtual current, and P, the power expended on 
eddy currents, the total power E.M.F. is 


RI + Bar + 


Farther, the presence of iron causes the.induction, B, to lag 
behind the magnetising force, H, by some angle, y. 


Fig. 5. 


Fig. 5 is drawn on the assumption that the actual E.M.F. 
and current curves are replaced by their equivalent sine 
curves ; that is, sine curves of egual area; so that all the 
vectors represent virtual values. 

It is to be observed that the effect of eddy currents is to 
cause the current, 1, to lag behind H by an angle equal to the 
angle, tc, since T 5 (in figure) is at right angles to o I. 
Further, T a is at right angles to 0B, therefore the angle, 
B O I equals the angle, a T 4, and the angle, B Oo H, equals the 
angle,a Tc. Wesee, therefore, that the lag of the induction 
behind the current depends only upon hysteresis, the lag of 
the current behind the magnetising force only upon eddy 
currents, whilst the lag of the induction behind the magne- 
tising force depends upon the combined effects of hysteresis 
and eddy currents. 

The proof of the perpendicularity of T a and o B depends 
upon the assumption of equivalent sine curves. 

For further justification of the use of sine functions in the 
calculation of alternating current problems, we refer the 
reader to the writings of Drs. Bedell and Crehore in the 
various American journals. 


EXPERIMENTS WITH SUPERHEATED 
STEAM. 


Tur Engineer publishes from the pen of Mr. B. Donkin 
some notes on superheated steam experiments made at a 
cotton mill in Bavaria. It was intended to test an inde- 
pendently fired Schwoerer superheater, which had been con- 
tracted to heat to 250°C., 9,460 lbs. of steam per hour, at 
an expense of 8 per cent. of the amount of coal used in the 
boiler which supplied the steam. The boilers were of 
Lancashire type, and delivered steam at 6} atmospheres. 
Three of them had jointly 2,356 feet of heating surface, and 


& 


witl 
vert 
1,2! 
sepe 
frot 
this 
4 or | 
sup 
is 
gati 
asi 
Th 
ord 
siti 
aut 
Coy 
a8 
SU] 
a 
he 
a E th 
E, ga 
0 ER be 
wk 
at 
ce 
th 
th 
re 
ef 
th 
BU 
be 
of 
di 
th 
st 
al 
ti 
| 


Vol. 39. No, 996, Dzcumszn 25,1896] THE ELECTRICAL REVIEW. 847 


with the fourth 3,152 square feet. The superheater had 14 
vertical externally ribbed tubes, and including the ribs, had 
1,237 equare feet of heating surface. The boiler steam was 
separated before being sent to the superheater. The pipe 
from the heater to the engine was 49 feet long, and 3 feet of 
this was bare. Steam could be sent by either the superheated 
or by the “saturated ” pipe to the engine, so that any degree 
of mixed steam could be supplied. 

With saturated steam, 3°8 Ibs. of mineral oil per day was 
used, and this was increased to 4°3 lbs. when working 
superheated steam. After five months at 220° to 230° C., the 
piston rods and cylinder walls were intact. The flash point 
of the oil was 310°, when superheating was carried so high 
as 260°. Since the tests, superheat as high as 290° has been 
satisfactorily worked, and Austrian engineers go even so high 
as 350° steam temperature, but use then a fairly solid lubricant. 
The chief trouble is the H.P. gland. Metallic packing, as 
ordinarily used, did not answer, and one made up of compo- 
sition and brass rings was found more satisfactory. The 
author whom Mr. Donkin translates does not think soldered 
copper steam pipes suitable for superheated steam. He might 
as well have added—or for any other kind of steam. The 
trials were not conclusive as to the actual efficiency of the 
superheater. The apparatus used 11 per cent. of the fuel 
— to the boilers, instead of the stipulated 8 per cent. 

he engine used 17 per cent. less steam when the super- 
heat was 65°, and 26 per cent. less steam with 96° superheat, 
than when using saturated steam. The higher superheat 
gave 9 per cent. economy over the lesser superheat in steam, 
and from 2 to 11 per cent. economy of coal. With small 
superheat the economy was almost balanced by the fuel 
burned in the superheater, and the value of the higher 
ranges of superheat was plainly indicated. The engine in 
which the steam was used was a compound condensing Sulzer 
engine of 500 H.P. with high pressure cylinder, 24 inches x 
3 feet 103 inches, and low pressure cylinder 35 inches x 
3 feet 104 inches, both cylinders being jacketed with circu- 
lating steam. 

Summing up the principal results and comparing steam 
superheated 96° C. with saturated steam, the economy of 
steam is 26 per cent., and the economy of coal 2 to 11 per 
cent., and this, too, including the coal used in the super- 
heater. The loss of superheat in the steam pipes was 25° at 
the lower superheat of 64°, and 33° at 95° of superheat. At 
the higher rate the gases left the superheater at 258°, or but 
a few degrees below the 292°8° temperature in the heater, a 
result due to the system of counter currents employed. The 
superheater used about °35 lb. of coal per H.P. a and the 
efficiency of the superheater was about 54 per cent. Though 
the superheat temperature was 292°8, and the boiler tem- 
perature was 168°, only 96° of superheat reached the valve 
chest of the engine, showing, as above, 33° loss in the pipes, and 

roving, as we have always contended, how great is the loss 

ue to steam pipes, and how true it is that engines 
supplied with direct steam from boilers must always 
be working with very wet steam. We cannot but think 
that the first benefit of superheat is the assurance it affords 
of absolute steam dryness in place of the mere hypothetical 
dryness accompanying the use of separators. Once there 
is superheat remaining at the valve chest, however trifling in 
degree, and there is proof, at least, that no water is present, 
though we ought, perhaps, to insist on at least 20° of heat 
to ensure really dry steam that will act as a gas under the 
stimulus of additional heat, and not in the well known 
abnormally expansive manner of saturated steam when addi- 
tional heat is put into it. 


A CARBON CELL WITHOUT A METAL 
ELECTRODE.* 


By C. J. REED. 


Tue article published in the Electrical World of November 
7th, 1896, under the above title, and based on a communi- 
cation received from Dr. D. Tommasi, contains many 
erroneous statements. The alleged chemical reactions are 


* Electrical World, New York. 


absurd. Dr. Tommasi’s theory of the reactions that take 
place in the cell he describes is based purely upon imagina- 
tion, there being no foundation of fact to substantiate it. 

Dr. Tommasi falls into the common error (which the 
writer has frequently called attention to) of supposing that 
because a galvanic cell can ke constructed having two carbon 
electrodes, the electrical energy must necessarily come from 
the consumption of one of the carbon electrodes. 

Galvanic cells having two carbon electrodes, both incor- 
rodible, have long been known. The writer described such a 
cell, giving a tolerably steady current and an E.M.F. of 1°84 
volts, in the Hlectrical World of April 6th, 1895, in the 
following words :—‘‘ Two carbon electrodes, one in contact 
with a mixture of potassic permanganate (KMnO,) and 
dilute sulphuric acid (H,SO,), the other in contact with a 
mixture of potassic sulphide (K,S) and sodium thiosulphate 
(Na,S,0,), the liquids being separated by a porous partition, 
give an E.M.F. of 1°84 volts. . 

The fundamental error which Dr. Tommasi, Dr. Coehn 
and numerous other doctors have fallen into is the supposi- 
tion that the electrical energy of a galvanic cell necessarily 
comes from the oxidation of an electrode. It is remarkable 
that this fallacy, stimulated by the delusive hope of getting 
electrical energy “ direct from carbon,” should entirely close 
the eyes of so many investigators to the actual chemical 
reactions that take place, and to the fact that whenever two 
chemical reagents (electrolytes) capable of spontaneous re- 
action upon each other are brought together, each being 
also in contact with the inert or incorrodible electric con- 
ductor, the arrangement constitutes a galvanic battery that 
will evolve electrical energy upon completing the electric 
circuit. 

The alleged reaction. 


C + 2H.0 = CO, + 4H, 


or the decomposition of water by carbon with production 
of carbon dioxide and hydrogen, does not take place under 
any circumstances, and for the following reasons :—(1) Such 
a reaction, instead of evolving energy, requires the abso 
tion of 188 — 96 = 42 thermal units, or 44 per cent. of the 
amount of energy contained in the carbon; (2) Neither 
water nor any other known solvent (solution), nor any known 
chemical reagent, has any effect whatever upon carbon at low 
temperatures; (8) At high temperatures, far above the boil- 
ing point of water (at which temperatures only it is possible 
to supply the external heat necessary to effect the decomposi- 
tion of water by carbon), the products of decomposition are 
carbon monoxide, CO, and hydrocarbons with, at most, only 
traces of hydrogen. 
The equation 


is equally absurd, inasmuch as there is no hydrogen present. 
The cell described by Dr. Tommasi consists essentially of 
two carbon electrodes surrounded by electrolytes in contact, 
one surrounded by lead peroxide enclosed in a porous cell or 
sack, which is placed with the other electrode in a solution 
of metallic chlorides. It is well known that lead peroxide 
in acid solutions oxidises chlorides, bromides, iodides, 
cyanides, sulphides, sulphites, phosphites, hypophosphites, 
nitrites, oxalates, sulphocyanides and oo with the 
formation of a lead salt and liberation of chlorine, bromine, 
&c. Many similar reactions take place in neutral or alka- 
line solutions with the formation of plumbites and oxides of 
halogens, such as chlorates and hypochlorites. The reagents 
used by Dr. Tommasi in his cell account sufficiently, there- 
fore, for the results he obtained, without resorting to the 
absurdity of decomposing water by a cold carbon rod. 


FRICTION HORSE-POWER IN FACTORIES." 
By C. H. BENJAMIN, Cleveland, O. 


Durine the winter of 1895—96 a series of riments were made 
under the direction of the writer by Messrs. McAllister and Morley, 
of the Case School of Applied Science, to determine the ratioof the 
power required to drive shafting and belts in various factories in this 
city to the total power consumed. 


* To be presented at the New York meeting (December, 1896), of 
the American Society of Mechanical Engineers, and forming part of 
Vol. xviii. of the Transactions. 
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In the course of these investigations visits were made to 16 differ- 
ent establishments, comprising rolling and stamping mills, bridge 
works, general machine works, and screw factories. 

. Re general routine of the investigation in each shop was about as 
ollows :— 

Indicator cards were taken from the engine during the day, at 
intervals of about one hour, while the factory was in fall operation. 
During the noon hour or after working hours at night cards were taken 
from the same engine when it was driving line and countershafts 
only, no machines being in operation. 

Averages of these two sets of cards were assumed to show 
respectively the total horse-power and the friction horse-power in 
that establishment. : 

During the day the observers measured the lengths, diameters, and 
speeds of rotation of the line shafts, estimated the number and 
lengths of bearings, and noted the method of oiling. They also 
counted the belts running from line shafts and estimated their 
widths and the average diameter of pulleys. 

The number of counter-shafts was noted and the number and 
character of machines in operation. 

As far as possible an estimate was made of the actual number of 
men at work with machines during the day. 

These are the data which seemed to the writer most likely to be 
useful in determining the power consumed under various conditions, 
and while a great degree of accuracy in all the estimates was not 


EXPLANATIONS. 


Table I. gives simply the data on which were based the calculations 
with regard to each factory. In all the tables the establishments are 
arranged according to the character of the work done in each. 

Table II. shows how the horse-power was divided between the 
machinery and the shafting and belts. The figures in column $ in- 
clude the power required to overcome the friction of the engine itself 
and that of all the shafting and counters, as in most cases it was im- 
practicable to determine these separately. 

Ifa deduction of 10 be made from the percentages in column 4 they 
would then show approximately the power required to drive shafting 
and counters alone. 

The percentage of power lost in overcoming friction depends more 
upon the arrangement of the shafting and machinery than upon the 
particular character of the work done, as may readily be seen from 
column 4. For instance, in the case of Works No. 4 there are two 
one-story buildings, covering considerable territory and containi 
machinery distributed at wide intervals. The power is transmitte 
from one shop to the other by a long shaft, and there are numerous 
transverse shafts driven by bevel gears. This would seem to be one 
of those cases where electrical transmission would be a good invest- 
ment. 

A somewhat similar condition of things exists in Works No.3. The 
rocord of the shafting at Works No. 13 is remarkable, especially when 


TABLE I.—Data. 


1 2 3 6 9 
No. Nature of work. | | ia ie 
Totallength| Diameter | Revolutions) Number | Number | Average Numbor Number Number 
line shaft of line | | of | of | width of of of of 
feet. shafts, minute. | bearings. | belts. | belts. counters. | machines. | men. 
1 | Wire drawing and polishing | 1,190 170 «115 89 4 69 
2 | Steel stamping and polishing 580 3 34 200 | 68 | 28 6 27 18 78 
3 | Boiler and machine work ... 530 | 24 3 100 | 4 | ~~ 88 5h 47 43 152 
4 | Bridge machinery ...| 1460 4292 43 79 69 80 
5 | Heavy machine work ...| 1,120 | 3 190 | 110 | aa 4 96 68 300 
6 | Heavy machine work 1,065 % | 78) 192 4 152 123 225 
7 | Light machine work _... vas 22 | 10 217 3 133 250 200 
8 | Manufacture of small tools 500 | 2 3 58 335 3 314 313 226 
9 | Manufacture of small tools 990 | 24 19 | 175 136 102 217 3 202 258 100 
10 | Sewing machinesand bicycles 2,490 2 150 274 521 3 403 454 400 
11 | Sewing machines ... ...| 1,472 |{? 3 1s t 184 484 3 435 179 350 
12 | Screw machines and screws | 1,800 . st} 180 180 486 3 392 428 320 
13 | Steel wood-screws ...  .. em {13 2 wt 98 131 4 89 392 140 
14 | Manufacture of steel nails 988 24 200 74 187 3 175 184 58 
15 | Planingmill... ...  ... 165 | 3 267 19 45 6 40 53 8 
16 | Light machine work ‘ee 275 | 2 175 37 | 48 4 27 30 . 


pasintin, the average results will be reasonably close to the 


The tabular form is best adapted to comparisons of this nature, 


and the following tables'are largely self-explanatory. 


TABLE II. 
1 2 8 4 
Running at 
Number. Total E.P. to H.P. to | Per cent. | what capacity. 
P drive drive to drive 


machines. | shafting. | shafting. 


1 bes +» | 400 243 157 39°2 One-half. 
2 17 57 97 One-third. 
3 | 38°6 13°3 25°3 656 | Two-thirds. 
4 | 113 479 80°7 | Nearly full. 
5 ont aan 48 64 57 Fall. 
6 | 168 97 91 54°2 Fall. 
Average, 
machine wor! 62:3 
19°7 20°7 512 | Foll. 
34:3 40 Full 
22°7 24°5 51°8 Full 
82 108 56°9 Fall 
325 69°7 Fall 
127 | 114 47°3 Full. 
100 17 145 One-fourth. 


459 45°7 499 | Full. 
Full. 
4°26 4°02 48°6 | One-half. 


TABLE III.—Friction Horsz-Powsr. 


1 2 3 4 5 6 7 


HP H.P. per 


No. . per . 

H.P. per 100 sq. ft. 

100 ft of Ibs, of shaft- H.P. per | H.P. per | H.P. per 
shafting. shafting. ing 


‘580 | ‘10 1:37 2°28 1:76 50 
2 9°84 | ‘352 | ‘059 "84 2°11 2°40 33 
Average} 11:92 | | ‘08 1:10 2:19 208 415 
477 205 | ‘04 477 10 
4 3°28 137 | *04 ‘337 "606 20 
5°70 233 | ‘038 “453 10 
8:55 306 | ‘06 799 *600 475 | 


7 ...| 275 | 276 | 084 | | | ‘095 | “04 

8: ‘400 | ‘09 689 | 127 | | 

9 249 | -233 | -03 240 | 121 | ‘113 
10 436 | | 05 397 | ‘269 | | ‘09 
11 5:08 | | 034 | | ‘172 | °154 ‘05 
12 633 | 381 | 05 633 | ‘291 | | ‘09 
Average, 483 | 309 | 048 | 428 | ‘189 | “154 | ‘062 
13 253 | | ‘02 178 | ‘191 | ‘130 | ‘04 
14 ...| 462 | 278 | 035 | ‘615 | 260 | 244 | 07 
15 ...| 1734 | -729 | 08 | 1°52 ‘715 | | 
16 ..| 146 | 188 | 015 | ‘109 | -749 | “084 | ‘02 
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it is mane that the works were running at only one-quarter their 
capacity. 
As the machinery is of the automatic type, very compactly arranged, 


the conditions are about the same as in several other shops visited ; 


but an inspection of the shafting shows that great care has been exer- 
cised in its construction and operation. It is in perfect alignment, 
runs in cast-iron boxes without babbitt metal, and supported by un- 
comme rigid hangers, while it is oiled by hand instead of by wick- 
oilers. 

That these conditions do not always obtain is shown by the remark 
made to the writer by the superintendent of one of the establishments 
visited, who said that he wished the test could be repeated, as after 
the first visit he had examined his line shafting and found that one 
length was about 3 inches out of line. 

In. Table III. the friction ‘horse-power alone is used, and is divided 
in different ways in the endeavour to determine on what factors it 
mosi depends. 

Columns 1 and 2 show a wide variation in different factories, since 
the work of friction is dependent on speed as much as on pressure. 

Column 3 is more uniform. In this case the friction horse-power 
was divided by the number of hundreds of square feet of shafting 
surface passing a given line in a minute, in much the same manner as 
the horse-power of belting is often calculated. With one or two 
exceptions the figures in this column are nearly the same throughout, 
the general average for heavy and light machinery being about 046 
horse-power per 100 square feet. 

The horse-power per bearing as shown in column 4 is nearly as 
great for light machinery as for heavy, probably on account of the 
greater speed of the former. 

In columns 5 and 6 the friction horse-power per countershaft and 
per belt runs quite uniformly in the two classes of heavy and of light 
machinery, being about three times as much in the former case as in 
the latter. It seems to the writer that either of these would offer a 
convenient and reasonably accurate method of estimating the horse- 
power required to run shafting and belts in ordinary situations. 

The results in column 7 are more or less approximate, since the 
average size of the pulleys was rather roughly estimated; but they 
are as uniform as could be expected. The heavier duty per square 
foot of belt in the four heavy machinery establishments is partly due 
_— fact that the belts were thicker and required more power in 


Taste Horsn-Powsr. 


1. | 2 
| 
| 


No. 


Useful H.P. per machine. Useful H.P. per man, 


‘310 877 


"164 142 

107 | 160 

627 342 

452 | 380 

790 | “099 

“109 "152 

881 227 

"180 204 

181 | 093 

‘296 396 

256 | 217 

251 “792 

1/326 
xo 142 


The results in Table IV. were worked out from the useful horse- 
power or that required to drive the machines alone, more as a matter 
of curiosity than with any expectation that they would be useful. 

The figures in column 1 are not nearly as uniform as those for 
shafting in Table III., since machines vary much more widely in con- 
struction than do line and countershafts. In fact, it is not possible 
to give any average or state any rule that would be of value in special 
cases. The same may be said of the results in column 2, which show 
that any rule for estimating horse-power from the number of men 
employed would have a very narrow application. 


ConcLusions. 


One would naturally inquire, after looking at the averages in 
Table II., if it is necessary that from 55 to 65 per cent. of the power 


. generated by the engine should be absorbed before the machines are 


reached. 

The isolated case of Works No. 13 would seem to answer this 
question. 

One explanation of the large loss by friction in many shops is the 
fact that economising in either quantity or quality of oil has at once 
a favourable effect on the bills, while the corresponding increase in 
coal and water consumption may be unnoticed or attributed to other 
causes. This is a case of saving at the spigot and wasting at the 


bung. 
Where the loss is due to a necessarily extended and complicated 


system of shaftirg, it would be wise to determine if electrical trans- 
mission of the power would not be cheaper in the end. 

No doubt it is true that to-day the question of time is more 
important than that of power, and that, in the endeavour to get the 
most product per machine and per man, the minor subject of coal 
and water consumption has been overlooked. This is, however, the 
age of small economies—economies that would have been laughed at 
a generation ago, and no manufacturer can afford to neglect the losses 
shown in these experiments. 

It seems to the writer that in ordinary machinery establishments 
an observance of the following rules might effect a saving that would 
be noticeable in the annual balance. 

1. Use pulleys of large diameter on counters and narrow fast- 
running belts. 

2. Use nothing but the best oil and plenty of it, catching all drip, 
and either purifying it or using it for some other purpose. 

3. Have all the shafting and counters oiled regularly, and do not 
depend too much on automatic oiling. 

4. Inspect line shafts from time to time, and see that they are in 
line and can be turned easily. 

Many line-shaft boxes bind at the sides when screwed down, 
sometimes increasing the turning moment a 100 per cent. 


ENGINE RUNNING WITHOUT OIL. 


THERE is no more disputed question than that of the possibility of 
running a steam engine without oil. We believe that the difference 
in opinion is entirely one of practice, that differences in practice 
cause the various behaviours upon which this man or that man bases 
his opinions. Every practical man knows how, in the case of a piston 
valve for example, it is necessary to put ina fair supply of oil so 
that the rubbing surfaces may be well coated with oil just at the last 
few revolutions of the engine if there is to be a stoppage of several 
hours duration. We have a keen remembrance of a neglect of this 
simple precaution which caused the doubling up of the valve rods 
when the engine was started after a 30 hours rest, entirely because of 
the setting fast of the piston valyes which arose from the oxidation 
of bright wearing surfaces that should have had an oil coating just at 
stopping. So long as an engine is running it will do, at least if it 
be a vertical engine, without oil and the working surfaces of the piston 
and cylinder will work to an excellent water polish surface. The 
water polish will differ from that brought about by oil. The finish 
of the surface will be different; there will be a different skin upon 
the surface from that which is secured where oil is employed. If, 
then, such good results follow upon the use of water lubrication, how 
is it, we may ask, that all cylinders cannot be so run. We are not 
here discussing the question of net cost, but of convenience and 
possibilities. The answer given to this by a prominent engineer to 
whom we recently addressed the question, was in effect that having 
got your water surface you must keep it. Now, a water surface 
cannot be kept in order unless it be kept bright. It cannot be kept 
bright if allowed to be idle for any length of time. If allowed to 
stand many hours at rest the bright surface will rust. If it rusts the 
polish is gone, and the piston, if it do not set fast, will score the 
surface, and there will be wear and tear and much groaning, and the 
end will be that oil will be resumed. It may be argued, why not 
supp/y oil for the last few minutes of arun. The answer to this is, 
that a water polish differs essentially from an oil polish, and if a 
water polish be lubricated and the surface examined with a micro- 
scope, the molecules of the metal will “stand up and look at you,” 

roving that the old surface has gone and a new surface is now being 
Sak and when the oil surface has been formed, the water polish 
when reformed will begin by the same uppish behaviour of the 
surface molecules, and all the difficulties will thus recur at every 
change of régime. The fact is, one cannot play fast and loose with 
the working surfaces of a steam engine. Hither they must be oiled 
when they may be alternately worked and stopped for hours at a time, 
or they may be run with water only, but must then be run practically 
continuously—so continuously that any stop must be for so short 
a duration as not to allow sensible oxidation of the brightened surfaces 
to take place. 

As regards the actual economy, it is not easy to say much. To 
run without oil saves the cost of the oil. This is an obvious 
truth. But is a water friction greater than an oil friction? 
We feel sure it would be greater in ahorizontal engine. In a vertical 
engine with less ring pressure and an absolutely weightless piston 
there is, or need be, very little piston friction, and it is quite possible 
that the thin lubricant—water—will prove as good as a more full- 
bodied oil. But it may be that the saving in oil will be more than 
counter-balanced by the extra fuel absorbed in overcoming extra 
friction. Oil has other disadvantages than mere cost. Mere loss by 
friction may be more than counter-balanced by better vacuum. An oil- 
less cylinder will show a cleaner surface condenser, and, moreover, will 
enable the condensed steam to be used again and again in the boiler 
without danger or trouble from burning of the plates through floury 
deposit and its dangerous compound with grease so well known. The 
pros and cons of the question are very numerous. We think most 
electrical engineers in charge of steam power would wish to run 
without oil, especially where waters of an incrusting nature are 
employed. But oilless running has not yet seemed to be possible 
where there are several hours intervals of rest between periods of 
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Then again the oil question assumes. an importance in view of 
superheating, whether, will oil stand the superheat or the cylinder 
stand the dryness? A considerable superheat might even deprive 
the cylinder of all its water lubrication. From observations made 
there would appear to be difficulties when a cylinder alternates 
between superheated and wet steam. The change of régime 
possibly again explains this. To use the words of the engineer 
above referred to, the surfaces stand up and look at you, and they 
cannot endure a change from dry to wet any more than from wet to 
oil. There is more in this question of cylinder lubrication than is 
usually suspected, but so far as we can gather the success or non- 
success hangs upon the regularity of whatever system is pursued, and 
the eee ey running where a water surface is required. It would 
seem likely that for ordinary periodical working without oil, success 
might perhaps be secured if hot dry air could be circulated through 
the cylinders and the engine could be maintained in a state of slow 
rotation for a sufficient time after ceasing work to allow such heated 
air to carry off every particle of moisture. The polished surfaces 
would not oxidise in a dry atmosphere. This with, perhaps, the use 
of a little of the finest levigated plumbago, might, perhaps, solve the 
difficulty of oilless engine running. Unless some such means be 
found to be successful, probably there can be no use of ‘the oilless 
system of working, except, as indicated, when running is continuous. 


NEW PATENTS AND ABSTRACTS OF 
PUBLISHED SPECIFICATIONS. 


NEW PATENTS.—1896. 


[Compiled expressly for this jowrnal by W. P. Tompson & Co., 
Electrical Patent Agents, 322, High Holborn, London, W.C., to whom 
all inquiries should be addressed.] 


27,812. ‘An improved electric battery.” E.SaarpuraEr. Dated 
December 7th. 

27,877. “Improvements in or relating to electricity meters.” G. 
Hooxnam. Dated December 7th. 

27,9038. “Improvements in electrical glow lamps.” P. ScHaRr. 
Dated December 7th. 

27,932. “An electric brush for shaving purposes.” J.B. Unwin. 
Dated December 8th. 

27,992. ‘Improvements in and with reference to electrical cable 
couplings by means of an insulating and locking arrangement.” M. 
Cuttican. Dated December 8th. 

28,017. “ gy in and relating to electric lamps for cycles 
and the like.” T.G.Howprn. Dated December 8th. 

28,043. “ An improvement in secondary voltaic batteries.” E. M. 
Grant. Dated December 8th. . 

28,061. “An improved electric current or pressure regulating 
device.” R.Horstzn. Dated December 8th. 

28,062. “An improved device for regulating the distance apart of 
freshly inserted carbons in arc lamps.” R. Hoxsrmn. Dated 
December 8th. 

28,070. ‘ Improvements in electric cables particularly suitable for 
telephone circuits.” F. Hawkins. Dated December 8th. 

28,101. “Improved means for lighting by electricity and incan- 
descence.” J. A. Dated December 8th. 

28,158. “Improvements in ammeters.” SrmmEns Bros. & Co., 
Limtrzp, and J. Dated December 9th. 

28,193, “ in the caps of incandescent electric 
lamps.” E. J. SanpER and A. CuirrorD. Dated December 9th. 


28,196. “Improvements relating to dynamo electric machines.” 
A. and A. Dated December 9th. (Complete.) 
28,223. “A method and means for decomposing stable salts and 
electricity.” F. H. and E. M. 
Dated December 10th. 


28,249. “Improvements in or relating to terminals and other 
similar parts of electric conductors or apparatus.” J. H. KmRripas. 
Dated December 10th. 

28,267. “Improvements in apparatus for measuring electricity.” 
. H. P. Humpureys. Dated December 10th. ad 
28,314. “Improvements in electrical storage batteries and cells.” 
R. KENNEDY. December 11th. 

28,315. “Improvements in controlling gear for variable speeds for 
mechanically and electrically propelled vehicles.” R. Kmnnepy. 
Dated December 11th. 

28,347. “Improvements in ceiling roses for electrical purposes.” 

. P. Dated December 11th. 

28,355. “ Improvements in connecting flexible wires to terminals 
for sundry electrical purposes.” W.H. Lanz. Dated December 11th, 

28,367. “Improvement in electric arc lamps.” E. Hunaur- 
BUHLER and A. Dated December 11th. 


28,392. “ Improvements in the method of and means or apparatus 
for actuating gas valves controlled by the aid of electrical energy.’ 
F. R. Boarpman. Dated December 11th. 


28,400. “Improvements in and relating to electric motors.” W. 
P. THompson. (J. Dulait, Belgium.) Dated December 11th. 

28,442, “Improvements in regulating transformers.” Man- 
CHESTER Epison Swan Co., Limrrep, A. Strix, and E. W. Cowan. 


- Dated December 12th. 


28,443. “ Improvements in high tension electric fusible cut-onts.” 
MancHesterR Epison Swan Co., Limirmp, A. and E. 
Cowan. Dated December 12th. 

28,488. “Improvements in or relating to electric arc oy a 
and C. J. TonRRING, jun. Dated December 12th. (Com- 
plete. 

28,511. Improvements in the manufacture of electric accumulators 
or secondary batteries.” LL. Lucas. Dated December 12th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS, . 


[Copies of any of these Specifications may be obtained of Messrs. W. P. 


Tompson & Oo., 322, High Holborn, W.O., price, post free, 84d. 
1896. 


1,006. “Improvements in electrical resistances.” M. ZINNER. 
Dated January 15th, 1896. Carbon rods are used for resistances 
instead of the ordinary wire coils. 1 claim. 


1,992. “Improvements in electric arc lamps.” E. J. Ba@naLn 
and G. Arnotp. Dated January 28th, 1896. Relates to the arc 
striking mechanism which is so constructed that the carbons will be 
heated before being separated to the proper distance to form a normal 
are, and thus the chattering often experienced when the arc is 
starting is avoided. 15 claims. . 


3,133. ‘Improvements in and relating to electric clocks.” J. 
Wiesner and A. Wirznn. Dated February 11th, 1896. The arrange- 
ment is applied to the pendulum so that on a small movement of 
this an electro-magnet is brought into action, which attracts a plate 
attached to the pendulum and lengthens its swing. The arrange- 
ment is also shown applied to the striking mechanism. 2 claims. 


4,076. “An improved holder for electric incandescent lamps.” 
W. P. Tompson. (Porzellanfabrik Kahla, Filiale, Hermedorf- 
Klosterlausnitz, Germany.) Dated February 22nd, 1896. The 
holder is made of porcelain and has a neck to which the top of the 
lamp is secured, and two arms through each of which one wire 
—_ tothe neck. The tubes are afterwards filled with an insulating, 

mp resisting substance. 2 claims. : 


4,237. “Improvements in continuous current electric motors and 
method of replacing the same.” J. DmvonsHirg. (E. Thomson, 
U.S.A.) | Dated February 25th, 1896. Relates to electric motors 
intended for running off constant potential mains. The magnet coils 
usually joined in series with the armature in a compound wound 
motor are placed on a separate field magnet, the main magnet being 
fitted with a coil shunting the armature. By this means the reversal 
of the magnetic polarity which may occur in the ordinary way when 
— rush of current passes through the armature is prevented. 
17 claims. 


4,238. “Improvements in windings for armatures of dynamo- 
electric machines and motors.” J. Dpvonsuing. (W. H. Knight, 
U.S.A.) Dated February 25th, 1896. Relates to a peculiar form of 
coil for applying to a drum armature core. The coil is a six-sided 
figure having its two halves in different but parallel Fp being 
— by a portion which is approximately radial to the armature. 
3 claims. 


4,427. “Improvements in the construction of armatures for 
alternators and such like machines.” H. F. ParcHann and Tax 
BartisH THomson-Houston Company, Lrp. Dated February 27th, 
1896. In toothed or slotted armatures alternate poeiections of the 
armature core are made with sides parallel to each other, and to a 
radial line intersecting the mid width of such projection. The other 
projections are of irregular form.so that the slots will be rectangular 
in cross section and receive the armature coils without bending the 
latter. A method of joining the ends of the armature coils is also 
described. 3 claims. 


4,805. ‘Improvements in the method of an apparatus for mag- 
netic separation.” J. P. Wzrnmrm. Dated h 3rd, 1896, 
Consists in subjecting materials to a very powerful and concentrated 
magnetic field so that substances of very low magnetic susceptibility 
are separated from the non-magnetic constituents. 28 claims. 


4,807. “Improvements in monocyclic electric generators.” J. 
DavonsHize. (E. Thomson, U.S.A.) Dated March 3rd, 1896. 
Refers to generators of the type described in specifications numbered 
2,914 to 2,918, of 1895. An auxiliary armature is provided connected 
mechanically to the main armature so as to give currents of displaced 
phase which auxiliary armature delivers current to the third or 
middle main of the system. The other end of the auxiliary arma- 
ture is electrically connected to the central point of the main 
armature the latter delivering current to the two outer mains of the 


_ system. 5 claims. 
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MAKERS OF 
“Johnson & Phillips” ARC LAMPS (""n2” 
Prof. John Perry’s Patent 

SUPPLY METER. 
Oil Insulated | 


BROOKS’ MAINS. o 


Manufacturers of 
DYNAMOS and MOTORS, 
ALTERNATORS and | 
TRANSFORMERS, 
CABLES and WIRES, ALL KINDS OF 
| x: 
“SWITCHBOARDS CABLE 
CARBONS, & MACHINERY 
and GEAR, 


For the Complete Equipment of 
& CABLE FACTORIES and VESSELS, 
For Making, Laying and Maintaining Cables, 


Electric Light and Telegraph Purposes. 


2” Original Inventors, Patentees, and 
Sole Makers of the Fluid Insulator. 


ALL APPARATUS FOR WORKING LAND LINES. as 


egraphic Address. “Ageckay, London.” ABC Code. Telephone No. 6,988. 
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(Hemry Edmunds and Godfrey B. Samuelson), 


WEDGE-ARMOURED > 
ELECTRIC CABLE. 


PATENTEES & SOLE MANUFACTURERS OF COMPRESSED SOLID ENDED 


ARMATURE BARS. 


“COMPACTUM” COVERED _ ELECTRIC ORGAN CABLES, COMPRESSED STRAND 
DYNAMO WIRE & CABLE. Up to 2,000 Wires. For Armature Winding. 


London Address :—39, Wictoria St., Westminster, s.w. 


a 


THE BRITISH ALUMINIUM CO, 


9, VICTORIA STREET, WESTMINSTER, LONDON, S.W. 


PRICE LIST UPON APPLICATION. 
GOLD MEDAL, PARIS EXHIBIT! N, 1889. 


Telegraphic Address: “ Cryolite, London.” 


PURE ALUMINIUM ———— 
Glenravel, Co. Antrim. Guaranteed Purity per cent. 
ALUMINA WORKS, WIRE.—Electrical conductivity 56 per cent. of that 2, Metal Exchange Buildings, B.C. 
Larne Harber. of copper and less than one-third the weight. NEWCASTLE-ON-TYHE, 
ALUMINIUM WORKS, The British Aluminium Company, Limited. Grosier,Stephens&Co, = = | 
have the Sole Right of Manufasturé and Sele 
ROLLING MILLS & FOUNDRY, | - OS of Pure Aluminium produced by the Electric 
Milton, Staffordshire fe) Processes, consumers Alexander 
: o should insist upon all metal purchased bear- ; 194, St. Vincent Street. 


TRADE MABE, ing this company’s trade mark. 


- Bauxite, Hydrate of Alumina and Anhydrous Alumina. Aluminium ao Sheets, Wire, Tubes, Solder, Angles, Castings, 


Forgings, Stampings, &c.,&c. Light Aluminium Alloys in Castings, Sheets, Angles, &c. ; strong as Brass, Cast-iron, &. 
Aluminium Bronze ; Steel ; tough as Wrought-iron. Speciality— Propellers and Propeller Blades. 


(PATENT.) 


Suitable for High or Low speeds. — 
Made also as Fast and Loose Pulley. 
Specially applicable for Electrical Work. 


OVER 100,000 H.P. AT WORK. 


COWLISHAW, VALKERE & CO., LT. 


: Engineers and Ironfounders, 
ETRURIA, STOKE-ON-TRENT. 
AGENTS WANTED WHERE NOT ALREADY REPRESENTED, 1082 
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WILLCOX’S SPECIAL LUBRICATINC OILS 
FOR ELECTRIC LIGHT STATIONS. 


WILLCOX’S CYLINDER OIL. 
WILLCOZX’S DYNAMO OIL. 
WILLCOX’S CRANK CHAMBER OIL. 
WILLCOX’S CASTOR OIL. 


OUR OILS ARE USED BY THE PRINCIPAL ELECTRIC 
LIGHT COMPANIES. 


SEND FOR OUR NEW OTL LIST. 


GENERAL ENGINEERS’ STORES. toe 
34 & 36, SOUTHWARK STREET, LONDON. 


F. WIGGINS & SONS, ana is LONDON. 
MICA MERCHANTS, {Telephone No. 2,248 Avenue.) 
Manufacturers of MICA GOODS for ELECTRICAL and Abb sae . 
CONTRACTORS TO HER MAJESTY’S GOVERNMEN' 


ASBESTOS 


Works, near London, and are 
PIONEERS OF THE ASBESTOS TRADE. Manufacturers of every class of Asbestos Goods. © of the best possible description. 


dr dri to the followt: 
Specify “SALAMANDER” Brand. 
The ONLY COMPANY THe UNITED ASBESTOS PATENT “ SALAMANDER” DECORATIONS, 


Dep0ts: NEWCASTLE-ON-TYNE, Quay 
in the World owning ae eel MANCHESTER, %, Deansgate; LIVERPOOL. 


and working Asbestos Designs by Leading Artists, capable infinite warty of 


Decorative Treatment. ‘eproof. 


Mines in both ITALY Prices and Particulars on application to West End Depot, Fon Rian apo aan Ne. r 
and CANADA. 158 & 160, CHARING CROSS RD., LONDON, W.0. ANTWERP Rue Montevideo. ‘a2 


FREDERICK SMITH & CO., 


Contractors to H.M. Government and Railway Companies. 


Patent Galvanised Telegraph Wire (100-lb. Coils) 


TO ALL SPEOIFICATIONS. 


COPPER WIRE 


Plain Soft. Hard Drawn for Telephone Lines. Special Tinned Wire. 
BRON ZE 188 


(Weiller’s Patent under License). 


Wm. M. FOXCROFT PATENTS. 


(Successor to the late W. Foucroft, also F. Lucas), 


CLERKENWELL, LONDON, E.O. 166, FLEET STREET, 
STREET). 


EVERY DESCRIPTION OF CABINET WORK FOR ELECTRIC LIGHT ENGINEERS 
Lock and Block, Single Needle, Bell, Sounder, Perforator, 
Photometer. 


| Pamphlet of Costs Gratis. 
Telephone Cases, Battery Boxes, | 46 YEARS’ SPEOIAL PRAOTIOE 


MEDALS, LONDON FARIA, =| | WITH INVENTIONS, 


a 
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(Established 1852), 


HENGINHERS, 
LEDSAM STREET WORKS, BIRMINGHAM. 


London Ofe-- Westminster Chambers, 9, Victoria St., S.W. 
MANUFACTURERS OF 
DOUBLE-ACTING, HIGH-SPEED YERTICAL 


ENGINES, 
SIMPLE and COMPOUND, OPEN and ENCLOSED 


ELECTRIC LIGHTING, 


Surface Condensers, Air and Circulating Pumps, 


Piping Valves and Connections for Complete Steam 
Equipment of 


CENTRAL STATIONS 
AND OTHER INSTALLATIONS. 


Telegr raphic Add: ess; 
BELLISS, BIRMINGHAM, 


Estimates Free on receipt of Pa Particulars. Before ordering 
write for Catalogues. 
THE ENGINEERING TELEGRAPH CODE USED. 


Established 
over 10 years 
Telephone 
No. 15,075. 


217 & sd UPPER THAMES STREET. 


INCANDESCENT LAMPS, 


Messrs. PHILIPS & CO., 


THE “LONDON” LAMP, 


Specially made for the English market. 
Immense stock kept at above premises. candle powers and voltages. 


SPECIALITIES.—Thoroughly efficient high-voltage 
single-filament lamps. Lamps for ships’ use, and for 
factories, mines, damp climates, &c., with metallic cap 
joint without a or cement. 

For long life, efficiency, cheapness, and all round excellence the “ LONDON ” lamp is 

unsurpassed. Special prices for large contracts, to be ascertained on application. 


Ask for NEW LISTS:—Section “B,” Bells, Indicators, &c., &e. ; Section T, 
Telephones, ov Coils, Telegraph Instruments, &c.; Section ° ‘A, ” Arc Lamps 
Globes, &c.; Section “L,” all Electric Light ‘Accessories. 


VOLT WORKS, LEEDS. 


Dynamos, Motors, 
Switchboards, 


Electrical Transmission 
of Power, 
Pumping, Hauling, 
Hoists. 


Telegrams: “HARTNELL, LEEDS.” TELEPHONE 282, 
10134 


= | = 
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White, Soft, and Steady Light. 


Nothing to get out of order. 
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aves its own Requires to be trimmed 
lighting hours. 


7] 


Photograph showing 6 Jandus Lamps in use at the Royal Court Theatre, Liverpool. 


Jandus lewge have also been supplied for the following Theatres;—-ALHAMBRA and DALY’S, London (where they have replaced ordinary arc lamps); HER 
MAJESTY’S, Dundee; the ARGYLE, Birkenhead; the SHAKESPEARE, Clapham; and the PALACE THEATRE OF VARIETIES, London. 


OTICE IS HEREBY GIVEN that the Patents are held by the Jandus Arc Lamp and Electric Company, Limited, to cover the use of a double enclosed arc 
lamp, the inner globe of which is surrounded by an atmosphere of inert gas, and any user of lamps embodying the above invention renders himself liable to 


action for infringement of the Company’s Patents. ? 

Sole Agents for the DR AKE & GORH A Hea Ofces : 66, Victorla St. Westainster London, $.W. 
; t t 

English Company: ESSRS. BLAGLASGOW,& 1. Watergate Row South CHESTER. song 


Telegrams 
“BLEOTRIC, LONDON.” 


ELECTRIC WIRE 


LIMITHD 


ANCHOR WORKS, PLAYHOUSE YARD, 


MANUFAOTURERS OF 


For Eleetrieal Instrament Dynamo Maehines, Telephones and Eleetrie Bells. 


CABLES OF LIGHT MEDIUM AND HIGH INSULATION FOR ELEOTRIO LIGHT MAINS 
AND BRANOH OTROUITS. 


FLEXIBLE CABLES AND CORDS OF ALL DESORIPTIONS. 


CONTRACTORS to the various GOVERNMENT DEPARTMENTS 


And to the Leading Electric Light and Telephone Companies. 


PLATINOID WIRE FOR HIGH RESISTANCES 


‘(MARTINO'S PATENT). 


Resistance of Platinoid is 50 cent. higher than that of the best German Silver. Its temperature coefficient 
nee that of other metal ssa "foe ‘Hlectrieal It is uniform in quality, and does not tarnish under 

ver. 


‘dole Agents for Platinold for all Electrical Purposes (By Agreement with the Patentee), 


The LONDON ELECTRIC WIRE COMPANY, Ltd. 


PRICH LIsTs ow APPLICATION. 


No frequent adjastment required. The Ideal lamp for THEATRE LIGHTING. 
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CALLENDER § BITUMEN TELEGRAPH & WATERPROOF Co, 


LIMITED. 
90, Cannon Street, LONDON. Telegrams: CALLENDER LONDON.” Telephone 15,133, 
Oldham Place, Renshaw Street, LIVERPOOL, and 58, Water Street, BIRMINGHAM. 
Works: ERITH, KENT. Telegrams: “OCALLENDER PIOARDY.” Telephone, 8,411. 


UNDERGROUND MAINS 
LAID COMPLETE ON CALLENDER-WEBBER OR SOLID BITUMEN SYSTEMS. 


LEAD SHEATHED WIRES AND CABLES 


FOR UNDERGROUND WORK. HOUSE AND FACTORY MAINS AND SHIP WORK. 
Concentric Cables—ARMOURED-Metal Sheathed. 
ABRIAT, CABLES. 


BROWETT, LINDLEY 


Patricroft, MANCHESTER. 


CONTRACTORS FOR 


COMPLETE STEAM PLANT 


For Electric Lighting and Power Stati ns. 


INDEPENDENT SURFACE AND JET CONDENSERS, 


As supplied to Southport Corporation, Sheffield Electric Light & Power Co., 
Croydon Corporation, Dublin Electric Tramway Co., &c. ESTIMATES AND FULL PARTICULARS ON APPLICATION. 9997 


BRITISH INSULATED WIRE 


PRESCOT, LANCASHIRE. 


FOR 
ELECTRIC LIGHTING. 


TRANSMISSION OF POWER. 
TELEPHONES. 
TELEGRAPHS. 
HOUSE WIRE. 


Our Cables are now in use by over 


SEVEN IT YW 


of the Electricity Supply Works in the United Kingdom. ms 
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THE HUNGARIAN INCANDESCENT LAMP COMPANY, 


BUDAPEST, 


SUPPLY LAMPS TO ALL SPECIFICATIONS. 


Efficiency and long life combined with moderate prices. 


TRADE AND SHIPPING ONLY. 


ORDERS PROMPTLY EXECUTED FROM LONDON DEPOT. 
Write for Price Lists and full information, 


Speciality :—_ THE 


“VISPRA” 


LAMP. 


Sole Agent for United Kingdom and the Colonies : 


FERNAND ESPIR, 8, East India Avenue, London, E.C. 


HAIGH’S improvepD 


DYNAMOS 


HIGHEST EFFICIENCY, 
LOWEST TEMPERATURE RISES. 
SELF-LUBRICATING PEDESTALS, 
SOUND MECHANICAL CONSTRUCTION. 


W. B. HAIGH & CO., Ltd., 


GLOBE IRON WORKS, OLDHAM. 
Telegrams, " HAIGH, OLDHAM,” TELEPHONE No, 16 


ELECTRIC LIGHT WIRE CASINGS. 


= JAMES SON, the Largest Moulding Manu- 

a “a J aS facturer in the World. 25 four-cutter Mouldin achines 

&. ‘at > at work, output over 800,000 feet weekly. 500,000 feet ke “ 
in Stock. all and see Casing manufactured out of 

eter Patent gr yonted best Whitewood. Price list on application. 

Offlces: 24, 25, 26, Charlotte St., Old St. Factory: 

‘ovementsin & 8, King John’s Crt, Holywell Lane, London, E.C, 

0277 


Weed aon Telephone No, Avenue 783, 1 


THE PREMIER LAMP 


COPYRIGHT 


Once more ‘“ Our position as the leading lamp 
makers of Europe been conclusively 
established ! ! 


The memorable lamp test of October, 1895, 
awarded the highest place to our lamps. That 
we deserved this honour was admitted on all 
sides. 


Scarcely has this testimony to our superiority 
been acknowledged than another remarkable lamp 
test is published by the ELECTRICAL REVIEW of 
August 28th, 1896. Eleven of the best known 
makers of Europe are represented in this test, in 
which we take the first place. 


COPIES OF THE LATEST THST AND LOWEST PRICES 
ON APPLICATION :— 


GABRIEL & ANGENAULT, 


MANUFACTURERS 


Connaught Mansions, 34, Victoria Street, 


LONDON, S.W. 
Telegrams GaBIONAGE.” Telephone —8,125, 857 
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THE ELECTRIC 
CONSTRUCTION 
COMPANY, 


WOLVERHAMPTON, 


MANUFACTURERS OF EVERY DESCRIPTION OF ELECTRIC 
POWER PLANT, ARC LAMPS, SWITCHES, &c., | 


Contractors to H.M. War Office, Admiralty, &c. 


HALIFAX CORPORATION STATION. 


[December 25, 1896. 


Telegraphic Address: 
“ ELECTRIC, WOLYERHAMPTON.” 
Telephone No. 7,075. 


The Alternator illustrated above has the fly-wheel mounted direct on the. engine shaft, the 
field magnets being fixed to the rim of the wheel and excited by means of a single goil. The 
Armature Core is composed of 88 segments, each having a coil wound through slots. The engine 
manufactured by Pollit and Wigzell, Sowerby Bridge, is of the vertical compound condensing 
type with special Corliss valve gear, giving 600 I.H.P. at 187 revolutions. 


Combined Efficiency at Full Load 
Combined Efficiency at Half Load 


Periodicity 87 per Second. 


82 per cent. 
72 per cent. 


London Office: DASHWOOD HOUSE, 9, NEW BROAD ST., EC. 


Telegraphic Address:—“‘ CONOORDANCE, LONDON.” TELEPHONE No. 11,781. 
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BY 


The “ Standard ” Lamp was not Tested. 


There was no need to test this lamp, 
as our customers have sufficiently 
proved its good qualities. 


JOSEPH, 


LIMITED, 


92, QUEEN VICTORIA STREET, LONDON, E.C. 
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BES 


FOR 


TELEPHONE TELEGRAPH LINES 


And all Electrical Purposes. 


QUN METAL AND 


PHOSPHOR BRONZE 
CASTINGS. Patent Silicium 


Phosphor 
Bronze Wire, Rods, 
Sheets, &c.; Bearings, Bushes, 
and other wearing parts of Machinery, 
Babbitt’s and other White 
Anti-Friction Metals 


strength and high conductivity, 
H.C. and ordinary Copper Wire, 
\ Rolled and Drawn German- 


Silver and Brass. 
BULLS METAL, 


CASTINGS, FORGINGS, RODS, SHEETS, AND STAMPINGS. 


Tm PHOSPHOR BRONZE COMPANY, Limited, 87, Sumner St., Southwark, LONDON, S.B, 


REID BROTHERS. 


i2, Wharf Road, City Road, London, N., 
TELEGRAPH AND PNEUMATIC ENGINEERS AND CONTRACTORS 


FOR THE SUPPLYING, ERECTING, LAYING DOWN, AND MAINTENANCE OF OVERHEAD AND UNDERGROUND WIRES FOR 


TELEGRAPHS AND ELECTRIC LIGHTING. 


COMPLETE ELECTRIC LIGHT INSTALLATIONE. 
PNEUMATIC TUBES FOR THE TRANSMISSION OF PAPERS, &c., 
FITTED WITH ENGINES AND PUMPS COMPLETE. 

REID BROS.’ “PATENT” PNEUMATIC CASH SYSTEM for the transmission of COINS. &c. 
Makers of Radcliffe’s Patent Electrical Signal-Locking Apparatus, and Patent Electrical Passenger and Guard Communication. 
CONTRACTORS TO H.M. GOVERNMENT FOR SUBMARINE MINING APPARATUS AND ALL ELECTRICAL 
TESTING AND TELEGRAPH INSTRUMENTS. 

Manufacturers of Submarine Cables, Wire, Iron Poles, Instruments, Batteries, Insulators and Stores of every Description. 


FOR 


& ELECTRIC 
BALL & CROSS 


LIG NG IGS. 


OF ST PAULS 


CATHEDRAL CHANDOS CHANDOS 


Bronze Wire of great tensile 
6 
A DURO METAL 
2 
ic 
| 
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NOWY READY. 


PRICE 2s. 


TRAMWAYS RAILWA 


POPULARLY EXPLAINED BY 


H. SCHOLEY, Assistant Editor “ ELECTRICAL REVIEW.” 


SHS HSS SS 


This work, which is beautifully illustrated, is designed to give in popular language an 


account of the progress of Electric Traction. 


The chief methods of employing electricity 


for traction purposes are explained, while the most noteworthy foreign and Continental systems 


are described and illustrated. 


It will be of great use t») Members of Municipal Authorities. and Tramway Companies 


who are considering the question of adopting Electric Traction. 


It is interesting t> the general public, because English systems are for the first time popularly 


explained. 


PUBLISHED BY 


H. ALABASTER, GATEHOUSE & Co., 22, Paternoster Row, E.C. 


INDEX TO ADVERTISEMENTS. 


The names of Advertisers, whose announcements are ordered for a series, are entered under any one Heading in this Index free of Charge, 
but if repeated under other headings, Gd. per week is charged for each additional entry. 
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PURE CARBON 


“TREX” 


Brand. 


Leclanche Plates, 
Battery Plates, 
Crucibles. 


AP 


CARBON SYNDICATE, LTD., 


89, VICTORIA STREET, S.W. 10100 


“STILL” 
INCANDESCENT LAMPS. 


Large Stock kept of all 
Candle-Powers and Voltages. 


To be had of all the Principal Electricians 
throughout the Kingdom, 


W. M. STILL & CO,, 


24, Charles St., Hatton Garden, 
LONDON. a8 


TUDOR ACCUMULATORS. 


G,0008 BATTERIES 


WORKING AT THE PRESENT DAY. 


PORTABLE CELLS for TRACTION PURPOSES. 


Charge and Discharge 30 Minutes. 


Works: New Edition of Oatalogue from the Sole Manufacturer in the United Kingdom : Offices : 


DUKINFIELD, 
Near MANCHESTER. 


=. 


PHSCATORE. 


5, CROSS 8T., 
MANCHESTER. 
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UNITED ELECTRIC LIGHT COMPANY, Lio. 


A FEW EXAMPLES OF GLASS SHADES MADE AT OUR WORKS, PONDER’S END 


ENQUIRIES SOLICITED. 


No. 7,11'7.—Iced Shade. Obsoured Ribbed Shade. 


No. 7,181. 


No. 7 263.—Iced Shade. 


Ship Ship Bulkhead or Oyster 


Standard No. 7,267.—Threaded Glass Shade 
Glass. 


Round Ship’s Globe. in various colours. Well Glass. 


Conical 


No 7,170.—Ribbed Fancy Globe No. 7,164.—Iced Fluted Globe 
Flint Striped Opal Shade. in clear and various coloured glass. in clear and coloured glass. 
All one-fourth Size. 


Heao Orrice: EDISWAN BUILDINGS, QUEEN STREET, E.0. .. 


West End: 53, PARLIAMENT STREET, §.W. BRANCHES EVERYWHERE. 


Mal Ruby Shade. 


i 
PAGE 
Pp. 12 
19 
19 
25 : 
3 
13 
4 
9 
| Otooured Threaded Shade. No. 7,189.—Tood Shade. 
No. 119.—Flint Opalescent Shade. No. 189.—Pink Ovalescent Shade. ee E 
= 
ME Opal Shade. No. 7,210.—Iced Langham Shade. No. 7,319.—Waved Opal Shade. — 
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ELECTRIC FITTINGS 


Drawing Room £conces 
Porch and Loggia Lanterns 
Adjustable Standards 


FARADAY « SON's 


Dining Room Coronz 
Counter-poise Pendants 
Spring Roller Pendants 


LONDON W 24 


2 & 3 BERNERS ST 


ELECTRICAL INTERLOCKING. ORYSTAL PALAGH, 1808. 


Board of Trade have urgea me necessity of combining the “ Lock” and “ Block” actual connection potnens the oe Se 
and inter-dependent wor .” This great im ement, wi plement Train A: 
granted or 


reliably accomplished an ht into oS by Mesers. SaxBy Farmer, under 
Diploma of Bon of Bonowr (the ward), 1500. For Particulars, Plans, and Estimates, apply 


SAXBY & FARMER, Ltd., Railway Signal Contractors, Canterbury Road, KILBURN, LONDON, —_ 
Manufacturers of Bathoay Signals, Cabins, Inserioceyne Levers, Block Instruments, and Signal Work of every description, Electrical and Mechanical, 


TESTIMONIAL. 


Winpermere Evecreicity Works, 
October 22nd, 1896. 


To the Secretary, 
Brush Electrical Engineering Company, Ltd , 
London. 
Dear Sik, 

In reply to your enquiry respecting the 
Universal Engine of 165 horse-power which 
you supplied to us in July last, we have 
- pleasure in informing you that the engine 
has now been in work since the 8rd August, 
and we have found a very considerable saving 
in coal. 
It runs quite silently, and, as it requires very little attention, we are able to save the attendance of one man. We consider the 


governing perfect. 
We are yours faithfully, 


(Signed) R. H. FELL & SONS, Limitrp 
FREDERIC FOWKES, Managing Director. 


BRUSH ELECTRICAL ENGINEERING 


49, QUEEN VICTORIA STREET, LONDON, E.C. 


BOILER MOUNTINGS 


AND 


VALVES for all purposes. 


Order ‘HOPKINSON’S own make.” 


CATALOGUES POST FREE. 


J. HOPKINSON & CO., Ltd., Huddersfield, 
Showroom & Depét:—165, Queen Victoria St., LONDON, E.C. 


5299. Telegrams: “* Hopkinson, Huddersfield”; “Walwesterm, London. 9553 
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ELECTRICAL AND TELEGRAPH ENGINEERS. 


MANUFACTURERS and CONTRACTORS to the British ADMIRALTY, POST OFFICE, WAR OFFICE, all British RAILWAY Co.'s, ELECTRIC LIGHT Cv.'s 
the RATIONAL TELEPHORE Co., COLONIAL GOVERNMENTS, MUNICIPALITIES, &c., &c, 


ror ELECTRIC LIGHT TELEPHONE TELEGRAPH 


Gables and Wires; VYulcanised Eubber, Lead instruments Exchange Equipmonts; Cables, Postal Railway, Fire Alarm and Police Equip- 
Wires, Batteries, Insulators, Switchboards for ments Railway Signais and Blocks; iron Poles, 
Private Installations, Gutta Percha Wires. Insulators, Batteries, (ables, Gutta Percha wires 


Works: HELSBY & 16, NEWINGTON, LIVERPOOL. ual we! HELSBY, nr. Warrington, England. 


Branch Offices: 11, Queen Victoria Street, LONDON, E 2, Parsonage, MANCHESTER; 
and 30, Hope Street, GLAS sdow. ‘si 


VERITYS, 


ELECTRICAL FITTINGS AND AGGESSORIES MANUFACTURERS, 


PLUME WORKS, ASTON, BIRMINGHAM. 
31, KING STREET, COVENT GARDEN, LONDON. 


THE TWO-WAY TUMBLER 


(PATENT). 


The first efficient Two-Way Switch yet produced 
in Tumbler form. 


THE NEW... _ Are suitable for 220 volts. 

5 and 10 Amp. Have long quick breaks. 

I.B. (Increased Break) } Can be had with or without Fuses. 
TUMBLERS : Do NOT depend on FIBRE. 


Now on the Market. ‘ Should be seen before others are purchased. 


I 
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ENCLOSED GLOBE ARC LAMPS, 


STEWART LONG-BURNING ARC LAMPS FOR DIRECT-CURRENT CIRCUITS. 43 and 25 AMPS. 


[STEWA RT} Outer Globe enclosed at bottom, preventing the entrance of air and moisture. Remnant 


of upper carbon serves for lower at second trimming, thus requiring only 12 inches cf carbon 

monthly. Best workmanship, easiest to trim, lowest in price. INFRINGES NO PATENTS. 
SERIES LAMPS, from 200 to 1,000 volts, each lamp with Automatic Cut-out. 
ALTERNATING CURRENT LONG-BURNING LAMPS, ready soon. 


ALTERNATING LAMPS burning on any periodicity without adjustment. ill Styles 
and Prices. 


LAMPS SENT ON APPROVAL SEND FOR CATALOGUSBES. 


STEWART ELECTRICAL SYNDICATE, LIMITED, 


103, NEW OXFORD STREET, LONDON, W.C. 


THE CONSOLIDATED TELEPHONE 


CONSTRUCTION & MANUFACTURING 
COMPANY, LIMITED 


(Incorporated, 1881, 
Nos. 186—188, SHAFTESBURY AVENUE, 


LONDON, W.C. 


THE 


TRANSMITTER 


Magneto-Generator, UNFAILING, 


: with Bell, 
for portable purposes, REQUIRES NO TURNING. 


we 


Telegraph :— 
“ Dicksonia, London, 


8 = 
6) 


Exrract.—“ We have dynamos with your 
brushes running 150 hours per week where one & 
set have lasted two years.” Y 


ENS OLATOKRS 


Of all descriptions, combining the —— highest possible insulation, in Bristol Glarea stonew- e 
=e Special Porcelain Stoneware (White). 


ALSO BATTERY JARS PRIMARY AND SECONDARY AND POROUS CELLS. or. 


PRICE, SONS & COMPANY, eocceres, BRISTOL. 


INCANDESCENT LAMPS, 


Warranted English make ; from 2 to 220 Volts, in all Candle-Powers. 


ECONOMIC LAMPS OF SMALL CONSUMPTION OF POWER AND PROPORTIONATELY SHORTER DURATION, OR ae 
OF LONGER DURATION AND INCREASED CONSUMPTION, AS REQUIRED. 
A LARGE STOCK OF ORDINARY VOLTAGES ON HAND. EVERY SIZE AND SHAPE TO ORDER. 


All Lamps tested before despatch. Caps fitted to suit any holders in ordinary use. 


MACKEY, MACKEY & CO., Manufacturers, BERMONDSEY, 


THE 


KINGFISHER PATENT UBRICATION, 


FREE TRIAL SOLICITED 


THE VERY UTMOST ECONOMY. 
Controlled Automatic Action, 


PATENT LUBRICATOR & LUBRICANTS. 
THE KINGFISHER PATENT 60., 


LEEDS, ENGLAND. 


= gnEETS acos WASHERS WALVES 


CT AKC NE ASS 


DELAWARE WARO FLEXIB BLE,| 
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NEWLY DESIGNED MACHINE TOOLS. 


THE “ SUNDALE” MILLING MACHINE. 


WHEEL CUTTING, 
With Circular Table, 


THE “SUNDALE” HOLLOW SPINDLE THE “ SUNDALE 4 "BRASS peer TURRET-HEAD LATHE. 
SCREW CUTTING LATHE 7 TREADLE AND POWER 


or 


THE PATENT “EUREKA” PLANING MACHINE THE “VICTORIA” TURRET-HEAD SCREW MAKING LATHE, 


For Hand Treadle, or Steam Power. With — Wire Feed. 


Good Workmanship. 


Moderate Prices. 


Designed and auppited: 


SELIG, SONNENTHAL & CO., 


85, Queen Victoria St., and Lambeth Hill, LONDON, E.C. 
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THE “NATIONAL ” FOLIATED” DYNAMO BRUSHES. 
Patented by L. BOUDREAUX. 
GLOW LAMP REF LECTOR. PRESERVE THE COMMUTATORS & LAST WELL. 


Write for Testimonials and Price Lists to the 


DYNAMO BRUSH COMPANY, 


THE Chiswell House, Finsbury Pavement, London, E.C. 


GILBERT GILKES & CO., LT). 


21. BRIDGE STREET MANCHESTER. 
— BRENDATL. : 


VORTEX TURBINES. GIRARD TURBINES. PELTON WHEELS. 


TUORBINES OF ALL CLASS) S. 
WRITE FOR PARTICULARS. 


WEBE SC ri, 
TANNERS, CURRIERS, FELLMONGERS, 
GLOVE AND GAITER 
DRESSERS, LEATHER 4ND 


FIRE 


BUCKETS STs. 
AND HOSE. 
CAN BE USED WITH SHADES. — Manufs.‘crerg 
12 FIRST-CLASS of 


The rays usually absorbed by fittings are reflected into useful 
| light at small cost; quickly fitted to any lamp; easily removed MEDALS AWAEDED. 


| for cleaning; do not tarnish ; no fear of breakage. esd t. 
Combs Tannery, Stowmarket. 
SPECIAL TERMS TO THE TRADE. Price Lists and Terms on Application. 44.4 


ELECTRIC LIGHTING PLANTS: 


Their Cost and Operation. 


! DATA COMPILED FROM STATION REPORTS OF ELECTRIC LIGHTING PLANTS EMPLOYING OVERHEAD CIRCUITS, WITH 
SUGGESTIONS PERTAINING TO THE INFORMATION USUALLY DESIRED BY THE NON-TECHNICAL READER. 


By J. W. BUCKLEY. 


CONTENTS :—Alternating Arc lamps, Arc Plants, Belting, Boilers, Boiler Settings, Boiler Efficiencies, Books, Building, Cost of Arc Dyn: 0-2 d T.amps 
Cost of Arc Plants Erected, Cost of Alternating Dynamos, Cost of gr ese baer Erected, Cost of Belts, Cost of Boilers, Cost of Brick Chimney, Co t of Cop 
for Alternating Circuit, Cost of Corliss Engines, Cost of Compound Corliss Engines, Cost of Compound High-speed Engines, Cost of Condensers, Crt of Friction 
Clutch Pulleys, Cost of Heaters, Cost of High-speed Engines, Cost of Incandescent Dynamos, Cost of Idlers, Cost of Injectors, Cost of Meterg, Cos of ot rs, Cost 
of Operating Lamps per hour, Cost of Power Generators, Cost of Poles, Cost of Plain Pulleys, Cost of Pillow-Blocks, Cost of Pumps, Cost of Shafti.¢, Co t of Shaft- 
couplings, Cost of Stacks (iron), Cost of Stacks (brick), Cost of Steam, Cost of Transformers, Cost of Wire, Chimneys, Circuit Loss, Contract Bla: k=, ‘‘urvent Dis- 
tribution, Circuits Overhead, Circular Mils of Wire, Depreciation, Direct-connected Apparatus, Dynamos, Dynamo Data, Economy of Condensi*:, Fcozomy of 
Covering Steam Pipes, Economy of Heater, Efficiency of Engines, Engines, Equivalent of Current in Horse-power, Equivalent Rates of Ligh i.., Fuel, Horse- 
wer of Belting, Horse-power of Motors, Horse-power of Shafting, Incandescent Arc Lamps, Instruments, Instructions for Employés, Insulation, LaLor, Load- 
hart, Meter Connections, Municipal Ownership, Natural Gas, N.E.L.A. Standard Rules, Oil, Outcome of Practical Management, Pole Line, Pullcy:, }‘ope Trans- 
mission, Resistance of Wire, Rules, (Fire Underwriters), Report Com. on Data (N.E.L.A.), Reports of Cities owning Plant, Reports of Cities Co tricting, Stock 
Room, Shafting, Transformers, Transformer Curves, Wiring Tables (Primary Wiring), Wiring Tables (Secondary Wiring), Wiring Tables (Motu: ,, :.:.13', Wire, 
Wiring Formule, Water Power, Wood as Fuel. é 


Fully Iustrated. Cloth Bound, 8s., Post Free, to be had of 
H. ALABASTER, GATEHOUSE & CO., 22, Paternoster Row, E.C. 


By EDWARD TREVERT. 


ILLUSTRATED. 


Post Free, 6d. Sixth Edition. Tenth Thousand. 


London :-H. ALABASTER, GATEHOUSE & CO., 22, Paternoster Row. 
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Croup OF STEEL 
BOILER MOUNTINGS. 


STEEL ROLLING MILL 


ELectric MoToR 
WITH PATENT WorM 
GEARING. 


ELectric HAULING 
MACHINE. 


P. R. JACKSON & CO., Ltp, 


ENGINEERS, 


MANCHESTER. 


Telegrams :—“ Jacksons, Manchester.” 


Croup OF STEEL * Group oF STEEL 
CYLINDERS. CASTINGS. 


Steam DYNAMO. 
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ROYCE 


CLOSED MOTOR, 
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THE ARG LAMP. 


IN-DOOR OR OUT-DCOCOR. 


Absolutely the best lamp made. Self-focussing, simple, everlasting. 


Unequalled for finish and workman- 


Adjustment perfect. Feed imper- ship. 


ceptible. Ths only single carbon 20-hour lamp 


on the market, 


In use at the Royal Arsenal, General 
Post Office, &c. 


MAREES, 


VAUGHAN BROWN, 


15, 16, & 17, KIRBY STREET, LONDON, E.C. 10301 


GENT 


ELECTRIC 


WATCHMAN’S 
CLOCKS, 


~ Fitted in nearly all the Large Asylams throughout the 
Country and in many large factories, &c., including 


| | HUDSON'S SOAP WORKS, 

BIRD'S CUSTARD POWDER WORKS, 
&c, &., 


This lamp is made entirely at our 
works in Kirby Street, London. 


llustration shows one of a pair of clocks at Lancashire County Asylum. 


ADDRESS :— 


LEICESTER. 
POST FREE, 7s. 6d. 
ApPpiied Miasnetism: 
AN INTRODUCTION TO THE DESIGN OF ELECTRO-MAGNETIC APPARATUS. 


By J. A. KINGDON, B.A., formerly Math. Schol., Pemb. Coll., Oxon. 
78 ILLUSTRATIONS, MANY ORIGINAL; SEVEN TABLES. 


CONTENTS.—Chap. I., General Principles of Magnetism; Chap. II., The Electromagnetic Units; Chap. III., Magnetomotive Force of 
Current; Chap. IV., Magnetic Traction; Chap. V., Generation of Electromotive Force; Chap. VI., Qualitative Magnetism; Chap. VII., 
The Alternator; Chap. VIII., The Dynamo; Chap. IX , Magnets and Magnetic Leakage; Chap. X., Commutators and Collectors; Chap. XI, 
Hysteresis and Heating of Armatures; Chap. XII., Alternating Magnetic Flux; Chap. XIII, Electromotors; Chap. XIV., Polyphase Cur- 
rents and Rotary Fields; Chap. XV., Magnetic Measurements ; Chap. XVI, Calculations in Inch Measures. Appendices :—I., Dimensions of 
Fundamental, Derived and Electromagnetic Units; II., Symbols and Formule. Index. 


H. ALABASTER, GATEHOUSE & CO., 22, PATERNOSTER ROW, LONDON, E.O. 
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MERRY CHRISTMAS YOU! 


AND MAY YOU 


Enjoy your Christmas under the soft and pleasant light 
of our Artistic Electric Light Fixtures. 


PRICES AND PARTICULARS FROM— 


THE GENERAL ELECTRIC COMPANY, 


(LONDON AND MANCHESTER). 


69, 71, & 88, Queen Victoria Street, LONDON, E.C. 


45, Chapel Street, Manchester. 


Peel Works, Adelphi, SALFORD. 196. St. V 
Branches— 


Works—| mea Green, HAMMERSMITH. 
CLERKENWELL. 


39, Corporation Street, Birmingham. 
13, Westgate Road, Newcastle-on-Tyne. 
8920 
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J. H. HOLMES & C0, 


NEWCASTLE-ON-TYNE, 
7, COLEMAN STREET, LONDON, E.¢. 


SLOW SPEED. 
HIGH EFFICIENCY. 


TELEPHONE No. 15,077, 


Telegrams : “ INDICES,” LONDON. 


WHEATLEY KIRK, PRICE & GOULTY 


(ESTABLISHED 1880), 
Electrical Auctioneers, Valuers, 


Average Annual Yaluations exceed £1,500,000 Sterling. 
49, QUEEN VICTORIA STREET, LONDON, E,C. 


CHEAP PREPAID ADVERTISEMENTS, 


Relating to Situations Vacant, Situations Wanted, Businesses 
Wanted, Businesses for Sale, Patents for Sale, Specific Articles of 
any kind Wanted, or for Sale or Exchange, are inserted at the 
rate of ONE PENNY Per Word (minimum 1s.). 


Three consecutive Insertions for the Price for Two. 


*,* This Scale does not spply to Trade Advertisements, terms for which 
can be had on application, 


SITUATIONS VACANT. 
Where Advertisem n r 


Original Testimonials should never be sent, 


HARBURG INDIA-RUBBER C. COMPANY. 


London Warehouse: F, WINTER, 138, London Wall, Wood St., £.C. 


EBONITE. 


ANTED, first-class Traveller for Manchester and district, 

with knowl of electric light and transmission work. 
—Apply, stating required, with references, to a152, 
Exectricat Review, 22, Paternoster Row, London. 


SITUATIONS WANTED. 


Where Advertisments are to be answered to a given number, letter, or 
nom de plume at the ExzcTaicaL Review Office, applications for names and 
addresses of the Advertisers will be entirely Ganyeslad. 


A CLERK and Collector with some knowledge of gies 
desires situation ; 11 years in last place, ironfounders an 
metal workers. Good references.—al47, Review, 22, 
Paternoster Row, London. ald? 


y« IMPROVER, 24 years at a leading technical college.—a270, 
Review, 22, Paternoster Row, London. a270 


A RMATURE WINDERS seek employment.— Apply 2, St. 
John Street, Werneth, Oldham, Lancashire. 4282 


WINDER Wanted, leading hand, Yorkshire. 
State age, wages required, experience and references.— 


Address «291, Review, 22, Paternoster Row, London. 
a291 


A STEADY Dynamo Tender may secure a permanent position 
ti in charge of a small electric light plant in an educational 
institution.—Address, with references as to ability, &c., “ CoLLEan,” 
care ELxctricaL Revisw, 22, Paternoster Row, London. ant 


LECTRICIAN Wanted, to Tour with Lecturer. Must be 
familiar with all forms of electrical apparatus, and able to 

work lime light lantern. Preference given to one who could, if 
necessary, take lecturer’s place. Salary 25s. weekly, and expenses, 

With increase if satisfactory—Write to “Lxcrurer,” care 
Exxctricat Review, 22, Paternoster Row, London. 


a Che Corporation of Bradford require the services 
ey of a Jointer for street work, used to making all classes of 
joints on armoured and lead-covered cable, and the fixing of 
enclosed types of feeding and junction boxes. Only first-class 
men need apply. Wages £2.—All applications must be sent in to 
the BoroveH ExxecrricaL Enainezr, Town Hall, Bradford, not 
later than WEepNEspAy, December 30th. 4268 


P= APPRENTICE Wanted by firm of manufacturing 
and contracting electrical engineers in Yorkshire. Premium 

£200 for 3 or 4 years.—Apply, in first instance, to “ Manager,” 

22. Paternoster Row. London. a283 


EPRESENTATIVE, of good address, wanted for the 
Manchester district. State previous experience, last employ- 

ment, and salary required, to No. a288, EuecrricaL Rzvizw, 
22, Paternoster how, London. a268 


\ \ J ANTED, Competent Man to take charge of engine, dynamo, 
and electro-motors, and do mechanical repairs.—Apply 
B. Mawson, Contractor, Barrack Street, ‘Leeds. 0290 


\ \ J ANTED, « young man used to calibrating gravity and other 
instruments. — 4280, Exzcrrica, Revizw, 22, Pater- 
noster Row. London. 


\ TED.—A thoroughly competent diaughtsman. One with 


, Xperience in electrical work preferred. State age and 
experience.—Apply to a279, ELEcTRICAL ReviEw, 22, Paternoster 
Row, London. a279 


ANTED.—An electrical engineer, of good address, ex- 
perienced in the management of accumulators. State 

age, experience, and salary required, to ELECTRICAL REvizw, 
22, Paternoster Row, London. A286 


qualifications—Address No, 2287, ELzcTRIcaL 
REVIEW, 22, Paternoster Row, London. P a287 


iy ELECTRICAL ENGINEER with good practical experience 

in electric cranes, travellers and lifts, also in designing 
dynaraos and motors, seeks engagement.—‘‘Enecraician,” 21, 
Hatfield Road, Birchfields, Birmingham. aos 


LECTRICAL ENGINEER seeks engagement, 12 years’ ex- 
perience in designing and construction of electrical plant 

and machinery, also installation work.—Apply 0271, ELECTRICAL 
Review, 22, Paternoster Row, London. axl 


ENGINEER desires employment as Assistant 

in central station. Excellent references; late P. and O. 
service.—Address a239, ELEcTRIcaAL Review, 22, Paternoster Row, 
London. 


Dg pegs (24) requires charge of electric light plant, 
high or low tension, accumulators, steam or gas engines, 
own wiring and repairs, present engagement 250 H.P.— 
ELecTRICIAN,” 43 Priory Road, Kew. 


NGINEER and Electrician, 16 years’ good sound practical 
experience, desires engagement. Charge of plant or instal 

plant (steam, gas or oil), home or abroad, thorough mechanic and 

Wireman; first-class tools, Age 32.—Address ‘‘ Encinzzr,” 98, 
Canonbury Road, N. 0286 


WITCH and Instrument Maker seeks employment.—G. 
Txomrson, Exxcrrican Review, 22, Paternoster Row, 
London. 


ARTICLES FOR SALE AND WANTED, 
PARTNERSHIPS, &c. 


Where Advertisements are to be answered to a given number, letter, or 
nom de plume at the ExzcrricaL Review Office, applications for names and 
addresses of the Advertisers will be entirely Guay 


ae Charging.—C. H. Cathcart & Oo., having 

plant specially adapted for this purpoce, charge cells of all 
sizes promptly, thoroughly, and cheaply. Terms on application. 
Accumulators on hire for temporary lighting, experimental uses, 
&c.—8, Dorset Buildings, Salisbury Square, Fleet Street, H.C. 
(Telephone No. 65,266). 7365 


CCUMULATOR RECHARGING.—Peto & Radford having 
increased their storage battery plant, are now prepared to 

make additional contracts for recharging accumulators of all 
sizes. Power available night and day. Telephone No. 6,994.— 
Pero & Raprorp, 578, Hatton Garden, London, E.C. 9480 


[Continued on next Page, 
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i. LIGHT FOR THE NEW YEAR.—Combined Gas 
or Oil Engines and Dynamos; several small portable Steam 
Engines; 14 H.P. Condensing Beam Engine; Ramsbottom Water 
Motor, &c. Cheap.— State wants to St. Epmunps ELrcrric 
Works, Salisbury. 


| oe SALE.—A contract and installation business in first class 
years 


position in London. Good average profits for over four 
. Certified accounts. Satisfactory reason for - 
Apply, in first instance, to ‘‘Manaczr,” ELEcTRICAL IEW 
Office, 22, Paternoster Row, London. 10477 


BY CORRESPONDENCE in Electric Light and 
Power Engineering, based on City Guilds requirements. 
Preliminary Course, 12 lessons, 63. 6d. Ordivary Grade, “Course 
A.,” 15 lessons, 10s. Honours Grade (Central Station Working 
and Transmission of Power Installations), ‘‘ Course B.,” 20 lessons 
"263.—For syllabus and full particulars, apply “ Enainztr,” 83, 
St. Dunstan’s Road, Hammersmith, London, W. 207 


IL ENGINES and DYNAMOS— 
One 10 B.H.P. Priestman Oil Engine. 


Two 8 B.H.P. 

One 6B.H.P. & Portable Oil Engine. 

One 8 B.H P. Robey Oil Engine. , 
65 volts, 60 amps., 1,500, Clarke, Chapman & Co. 
60 , 20 4,4, #Siemens. 
8 ,, Gardner. 


Apply Tusz Company, Lrp., 100c, Queen Victoria Street, E.C. 924 


ARTNERSHIP.—Those requiring, or having for Sale, a Busi- 
ness should communicate with the Manacrr, ELECTRICAL 
Review Office, 22, Paternoster Row, London. 


in any form ‘and quantity, at highest 
prices by Deusy & Co., 44, Clerkenwell Road, London. gs 


O MANUFACTURERS OF ELECTRICAL FITTINGS.— 

Ke a Patent (1894), ‘‘ For improvement in the construction 

of spring reels for roses for ceilings, or wall connections and other 
electrical fittings.” An offer is required for the acsignment of a 
license to manufacture granted to the Carboid Oil-less Gearing 
Company, Limited. One other license dated June, 1895, is at 
present held by the General Electric Company, Ltd. For further 
— apply to the Liquidator, Mr. K. Hxepasgs, C.E., 28, 
ictoria Street, S.W. 


WANTED, high-class secondhand electrical and physical 
apparatus, dynamos, motors, bridges, 


10187 


Wimshurt’s, chemical balances, Bowron, 93, 

Street, Ww. aig 

ANTED, Electric Lamp Tops and Scrap Platinum.—Epry 
AnD Co., 256, Ferndale Road, Brixton. a259 


THE 


Railway Engineer 


(lustrated Monthly Review of the Construction, Machinery ard 
Administration of Railways. 


MONTHLY, OND SHILLING 


4 Valuable Work for Reference, illustrated with 


LARGE WORKING DRAWINGS 


Of Locomotives and other Rolling Stock ; Bridges and all 
Kinds of Railway Appliances. 


AWNUAL SUBSORIPTIONS, IN POSTAL UNION, lé4s. 
(Payable in Advance, including Postage.) Specimen Copy Post Free, 1s, 


OFFICES :—8, CATHERINE S8T., STRAND, LONDON, W.C. 


Morocco, Post Freez, 4s. 6d. 


REFERENCE BOOK OF 


TABLES & FORMULAS 


ELECTRIC STREET RAILWAY ENGINEERS. 
ABEANGED AND COMPILED BY 


A. MERRILL 


(Author of Electric Lighting Specifications for the Use of Engineers and Architects). 


In the of this book are collected the principal tables and formulz hich 


in the most conveni 
use, and Ww are for the most part com- 
plete in themselves, have rted. rder has been followed in the 
a beginning with the steam plant and passing successively thro’ 
and their equipment, overhead wor! frack wor 
formulz in use. A the tables formulz 
many been modified extended adapt them conditions 
imposed in electric street railway work. 


London: H. ALABASTER, GATEHOUSE & CO., 
22, PATERNOSTER ROW, E.C. 


MAN & CO., 


MAKERS OF 


LADDERS, 
STEPS, 
TRESTLES, 
TRUCKS, &c., 
ENDELL ST., 


LONDON, 
W.C. 


GEM” DYNAMO BRUSHES. 


66 
Te 
a= = 
<= 
5 
us 
a. OUTER CASE INTERIOR 


PERFECT WENTILATION. 
WRITE FOR LIST BE TO 


ELEOTRIGAL ENGINEERING STCRES. MINORIES, BIRMINGHAM. 


NEW PHOTOGRAPHY. 


VACUUM TUBES. INDUCTION COILS. 


Fluorescent Screens, &c., for above. 


D. H. BONNELLA & SON, 


Manufacturers. 
ELECTRIC LIGHT BELL AND TELEPHONE FITTINGS. 
Incandescent Lamps of all kinds. Illustrated Lists on Application. 


58, MORTIMER STREET, LONDON, 
Steam Works: 42 & 43, KIRBY 8T., HATTON GARDEN. 


MANUFACTURING CO., Friday in onch month. 
HEATON & €0., Switch Woris, MANCHESTER. 


See our Page Advertisement first Friday each month. 


Ww. 
9933 


ENGELBERT & Co., London, 
LUBRICANT MANUFACTURERS, 
Vide full advertisement in last issue, also next issue. 


HOW TO MAKE AN ELECTRIC MOTOR. 


By EDWARD TREVERT. 


ILLUSTRATED WITH FULL WORKING DRAWINGS. 
Post Free, Gd. 


H. ALABASTER, GATEHOUSE & CO,, 
22, PATERNOSTER ROW, LONDON, E.C. 


——GENUINE—— 


ree .09 .70&71 
CHISWELL LONDONEC 
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THE 
IMPROVED GLOW LAMPS. 


N, 
as. Increase the Power of Lighting by 100 per cent. 
Reduce the Cost of Lighting by 45 per cent. 
W. Save the Cost of Special Shades and Holders. 
9933 Are Guaranteed to be of the Best Make. 
ad Are Guaranteed to last as long as any in the 
iford market. 
ms Are Guaranteed to be Accurately marked. 
‘a Are Guaranteed as to Candle-Power & Voltage. 
‘Are Guaranteed to be Tested before being sent 
rR. out. 
Are the Only Ele3tric Lamps which effectually 
lll and ECONOMICALLY REPLACE A&C LIGHTS. 


LAMPS OF ALL CANDLE-POWERS, 


7 950,00 VOLTAGES, & CONTACTS, IN STOCK. 


SEND AT ONCE FOR SAMPLES, POST FREE, ON APPROVAL, AND PRICE LISTS GRATIS AND POST FREE, TO 


0, THE IMPROVED ELECTRIC GLOW LAMP COMPANY, Ltd., 


Telegraphic Address: 103, QUEEN VICTORIA STREET, E.C. 


— Voussorr, LONDON.” 


4, + 

| 


FITTED WITH PERFORATED 
STEEL COVERS. 


O 


RIS 


>. 


S35 


0.06. 


eee 


0-00 6. 
‘> 


PRICES ON APPLICATION. 


ERNEST F. MOY, Ltd., 


MANUFACTURING ELECTRICAL ENGINEERS, 
38, GREENLAND PLACE, CAMDEN TOWN, 
LONDON, N.W. 10888 


OOO 


xX 
D> 


|) 
X26 

© 


7 

| 
YY 
Yj 
i 
= 
SS 
II KSC | ++4 ++ 
| ES . = SG 
i 
Wi 
SOO 


XII [26] THE ELECTRICAL REVIEW SUPPLEMENT. 


[December 25, 1896. 


Offictal Motices. 


BOROUGH OF HARROGATE. 


bi TOWN COUNCIL are prepared to receive tenders for 

Wiring the Municipal Offices, Victoria Baths, Market Hall, 
and Public Library, also for Electrical Fittings for the same. 

ee and forms of tender can be obtained at the office 
of the Electrical Engineer, Montpellier’s Gardens, Harrogate, 
on deposit of two guineas, which deposit will be returned on 
receipt of a bona fide tender. The buildings can also be inspected 
on application. - 


Tenders, sealed and marked ‘Tender for Electric Lighting,” 


must be addressed to the Town Clerk and delivered on or before 

January Ist, 1897. ‘The Council do not bind themselves to accept 

the lowest or any tender. By Order, 

GEO. WILKINSON, M.LE.E., 
Consulting Bnginaer. 


December 9th, 1896. 


KINGSTON-UPON-HULL. 


LEASE OF TRAMWAYS. 


HE CORPORATION OF HULL are prepared to receive 
Tenders for a Lease of the Tramways authorised to be 
constructed by the Tramways Orders Confirmation (No. 1) Act, 
1896. Tenders are to be delivered on or before Monday, the Ist 
day of February, 1897, endorsed “Tramway Tender,” at the office 
cf the ee from whom all pertiocenn and the conditions 
of tender may be obtained. 
BR. HILL DAWE, 


Town Hall, Hull, Town Clerk. 
December 8th, 1896. a278 


DOULTON 


Manufacturers of 


PLUMBAGO 


For Melting 
Brass, Copper, 
Malleable Iron, 
Steel, Antimony, 
Gold, Silver, &c. 
Depéts: 
LIVERPOOL, MANCHESTER 


BIRMINGHAM, 
ST. HELENS, LANCS., AND PARIS. 


MANUFACTURERS OF 
( Electrical and Physical 
y Instruments. 


44, HATTON GARDEN, E.C 
Catalogues Free. 8285 


Cuorn, Post Free, 4s. 


ELECTRICAL MEASUREMENTS, 


FOR AMATEURS, 
By E. TREVERT. 


dUustratea with nearly 80 engravings. A practical book for practical men. Hvery 
amateur or student of electricity needs this book. 


London: H. ALABASTER, GATEHOUSE & CO., 
22, PATERNOSTER ROW, E.C. 


Cloth, Post Free, 2s. Illustrated with| Working Drawings. 


HOW TO BUILD A FIFTY-LIGHT DYNAMO 


OR FOUR HORSE-POWER MOTOR. 
By A. E. WATSON. 


TO BE OBTAINED FROM 


H. ALABASTER, GATEHOUSE & CO,, 


22, Pat ter HRow, London. 


INCANDESCENCE 
LAMP COMPANY § 


Managing Director : 
C. H. STEARN, 


47, VICTORIA STREET, 


LONDON. S.w., 


Are now supplying from stock 


Stearn’s 


High Yoltage 


Lamps 


REDUCED PRICES. 


No Metal Shackles Required. : 


sod 1.8 03 
Jo we og pus ‘zg ‘OT ‘g UI OBZ 0} 003 


Filaments Short and Selt-Supporting. 


Natural Size.—220 Volts, 8 and 16 C.P. ‘0873: 
WRITE FOR NEW PRICE LIST. 


Ae 
| 
| 
| 
bes 
| 
; 
LAMBETH, LONDON, S.E. x, q 
— 
| au 
N\ \\ Hy yy Wy 


BES OF OL 8 ULSPIOA OSS 93 


“December 25, 1896.) THE ELECTRICAL REVIEW SUPPLEMENT. 


BOILERS 


GO To 


LONDON ROAD IRON WORKS, 
GLASGOW. 


Write for 
New List and Full 
Particulars 
to the 


LAMINA ACCUMULATOR 


(Elieson’s British Patents) 


SYNDICATE, LIMITED, 
Broad Street Avenue, 
LONDON, E.C. 


80 ampere hours at a discharge rate of 20 amperes. 
Overall Dimensions, 7-in. x 4-in. x 13-in. 
100 ampere hours at half rate discharge. 


LIGHTING TYPE “A” 9.—Total weight, 71 Its.; Capacity, 
320 ampere hours at a discharge rate of 40 amperes. 
Overall Dimensions, 8-in. x 104 in. x 12-in. 

420 ampere hours at half rate discharge. 
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O 
CARRIAGE TYPE 5,—Yotal weight, 23 Ibs.; Capacity 
.* = | 
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How to Wire Buildings. A Manual of the Art of Interior Wiring ; for Wiremen, Contractors, Constructing 
Engineers, and Architects.—By Auaustus Nott, E.E. Cloth, 8vo. [lustrated. 162 Pages. Price, 68., Post Free. 


CONTENTS.—Chapter I. Introduction. II. General Considerations. III. Location of Conductors. IV. Division of Circuits and Distribution of Current. 
V. Loss of Electrical Energy in Conductors. VI. Plans. VII. Conduit Wiring. VIII. Switchboards. JX. Appliances and Connections. X. Converter Work. 
XI. Overhead Wiring. XII. Fuse Wire. XIII. Insulation. XIV. Electrolysis, XV. Adverse Wiring Conditions. XVI. Theatre and Stage Lighting. XVII. 
Plans of Distribution. XVIII. Distribution of Light. XIX. Distribution of Labour and Hints to Foremen., XX. Prelimi to Rules, Electrical Data, &. 
Dy - Ascertaining Required Sizes of Wires. XXII. Energy-Power. XXIII. Dynamos and Motors. XXIV. Pulleys. V. Belting. XXVI. Engines, 

. Conclusion. 

This is one of the most important practical books on electrical work that has ever been issued. It is written by a past master in the art of interior wiring; 
one who has probably wired up more buildings and lamps than anybody else in the world. Mr. Noll began the suaation ds his profession at the very Posen hed 
ment of electric lighting by incandescent lamps, and he has been an active leader in all the later developments of recent years. The book abounds in solid, 
definite practical instructions, rules, suggestions and advice, and is liberally illustrated with drawings, diagrams, tables, &c. 


Electrical Boats and Navigation.—By Tuomas Commerrorp Martin and JoserH SacHs. 143 Illustrations. 


232 Pages. Cloth, 8vo, 10s. 6d., Post Free. 

CONTENTS.—Chapter I. Electrical Boats: Historical and Introductory.—Primary Battery Boats. II. Storage Battery Boats; Preliminary; Single Laun q 
III. Storage Launch Fleets and Passenger Boats. IV. Special Features | Storage Tetnah Operation and Charging. ¥. Special Electrical Crafte-Row Doe, 
Catamarans, and Paddle-wheel Boats. VI. Submarine Electric Torpedo Boats. VII. Dirigible Electric “ Torpedoes” for Warfare and Life Saving. VIII. Some 
General Considerations on Electri¢ Launch Requirements. IX. Canal Boat Propulsion; Historical—Erie Canal. X. Conditions Entering into Canal Boat Pro- 

ulsion. XI. Methods of Applying Electricity to Canal Boat Propulsion—Boats Equipped with Motors. XII. Methods of Electric Canal Boat Propulsion with 
Motor Exterior to Boat. XIII. Generating Plant and Distribution. XEV. Resistance of Canal Boats—Comparison of Cost, Propeller v. Hauler. XV. Propulsion; 
Resistance of Boats and Propellers; Paddle-wheels and Screws, XVI. Miscellaneous Uses of Electrical Power. XVII. Storage Batteries, Motors and Dynamotors. 


This interesting book covers all the branches of the new arts of utilising electric power for purposes of boat propulsion, electric launch work, submarine elec- 
tric ts, electrical torpedoes, the operation of boats in connection with electric railways, the use of electric power on canals, &c., &c. The student and inventor 
will find it full of new ideas and novel suggestions, as well as embodying a great variety of useful data. 


Ozone: Its Commercial Production and its Applications —By ANDREOLI. 36 Illustrations. 2s. 6d. Post Free. 


. CONTENTS.—Bunsen and Faraday on the Properties of Ozone; From Schénbein to W. Siemens; Dr. Werner Siemens, 1857, and the first experimenters; 
Von Babo, 1868; Beanes and Ladd, 1868; Ladd and the yield of Ozone, Houzeau, 1872—knowledge of the Nature of Ozone; Baillot, 1873—the Ozonisation of Air; 
Tisley, 1873—Ozone preserves perishable provisions; Berthelot electrifies liquids; Dr. W. Spottiswoode and Ward, 1875; Progress of Ozone; Medical and other 

roperties of Ozone; Brin Brothers, 1886; Burgundy wines and brandies ozonised; Dr. de Vars, 1869, and Berthelot; Experiments on the properties of Ozone; 
Bieny—More glass tube ozonisers; Guénet, 1891; Drs. Labbé and F. Oudin, Medical Ozonisers; Dr. Girerd Inhaler; Siemens and Halske, 1891; Dr. Frohlich his 
experiment; Ozonisation of water, ozonised air in theatres, &c.; Schneller and Wisse, 1891; Fahrig and Schneller; Andreoli, 1892-98 the first open ozonisers; 
Miscellaneous in 1892 ; Commercial ozonisers: Villon ozoniser; D. Korda, 1892; Andreoli, 1893, commercial production of Ozone; Maturing and Improving wines 
and spirits: Experiments and applications; Bleaching; Oils oxidised and bleached; Purification of water; Oxidation of organic substances; Ozone, a powerful 
disinfectant; Ozone and cholera; Ozone judged by the German Sanitary Board; Bibliography; Analytical Index. : 


Electric Transmission Handbook.—By F. B. Bar. With 22 Illustrations and 27 Tables. loth, 4s. 6d., 


Post Free. 
CONTENTS.—Introductory. ChapterI. Electrical Statistics. II. General Data on Electric Transmission. III. Commercial Efficiency of tran 
Plants. IV. Inter-Relation of E.M.F., Current, Distance, Cross-Section, and Weight of Conductor. V. Conditions of Plant for Least Donating —— 
. VI. Conditions for Minimum Total Initial Cost of Transmission Plant. VII. Alternating Current Transmission System. VIII. LineConstruction. IX. Classifica- 
tion of Motors. X. Dir or ing and Operating Series Motors on Arc Light Circuits. XI. Directions for Connecting and Operating Shunt Motors 
on Constant Potential Circuits. XII. Rules and Formule for Ascertainin; the Horse-Power of Motors Driving various Classes of Machinery. XIII. Pulleys, 
Belts and Shafting. XIV. Wire Gauges. XV. Recapitulation. XVI. Data Relating to Water-Power. 


New Dynamo Tender’s Handbook.—By F. B. Banr. Revised and Enlarged. 140 Illustrations. Cloth, 
4s. 6d., Post Free. 


CONTENTS.—General Electrical Data; Theory of Dynamos; Dynamo-Electric Machines; Preparation of a New Dynamo for Operation; Di f ; 
Arc Lamps; Incandescent Lamps; Instructions; Station Equipment; Circuits or Leads ; Calculating Sizes of Wire; The Storage Battery; paowcaneeahy i 


Safety Regulations; Appendices. 


Incandescent Wiring Handbook.—By F. B. Banr. 42 Illustrations and 5 Tables. Fourth Edition, Eleveath 


Thousand. Cloth, 4s. 6d., Post Free. 
CONTENTS.—Introductory: Methods of Running Wires; Location of Safety Devices and Switches; Fixtures and Elevators; Wire Gauges; " 
trical Data; Calculating Sizes of Wire. Appendix I.—Plan for Wiring a Tall Office Building. Appendix II. —The Interior Conduit System. ams Gomes eine 


Bell Hanger’s Handbook.—By F. B. Bapr. 97 Illustrations. Cloth, 4s. 6d., Post Free. 


CONTENTS.—Voltaic Electricity; Description of Batteries ; Elementary Data; Connecting Batteries; Battery Data; Electro-Magnets; Inducti 
Electric Bells: Annunciators; Electric Alarms; Gas Lighting Apparatus Electric Heat Regulation ; Running Electric Wires; Testing ac da a on Coils 


Electric Motor Construction for Amateurs.—By C. D. Parxuurst. Illustrated. Cloth, 4s., Post Free. 
CONTENTS.—Part I. How to Make a Motor. Part II. How to Make a Commutator. Part III. How to Make a Brush Holder. Part IV. Primary Batteries 
for Amateurs. Part V. Tables of Wire Gauges. 


Curves, Tables and Simple Rules relating to Copper Conductors for Electrical Engineers.— 
By E. W. Lancastzr. 1s., Post Free. 


Handbook of Wiring Tables for Arc, Incandescent Lighting, and Motor Circuits.—by 


A. E. Watson. Cloth, 3s., Post Free. 


How to Build a 1,000-Watt Alternating Current Dynamo or Motor.—By A. E. Warsow. Illustrated 
1g., Post Free. 


How to Build a 1—4-Horse-Power Motor or Dynamo.—py A. E. Watson. Illustrated. Paper Covers, 
1s., Cluth Covers, 2s., Post Free. 


How to Build a 1—2-Horse-Power Motor or Dynamo. —By A. E. Warsos. IIlustrated. Paper Covers 
1s., Cloth Covers, 2s., Post Free. 


How to Make a 1-Horse-Power Motor or Dynamo.—By A. E. Warson. Illustrated. Paper Covers 
1s., Cloth Covers, 2s., Post Free. ; 


Kirchoff’s Laws and their Application.—By E. C. 1s. Post Free. 


What is Electricity.—By Prof. THomson. Illustrated, 1s., Post Free. 


Any of the above Books can be had, Carriage Paid, by sending a remittance for the price indicated to — 


H. ALABASTER, GATEHOUSE & CO., 22, Paternoster Row, London 


| 
a 


December 25, 1896.) THE ELECTRICAL REVIEW SUPPLEMENT. 


ENGINE 


SIMPLE COMPOUND. OR TRIPLE EXPANSION. 
CONDENSING OR NON-CONDENSING. 
ET. M STANDARD PATTERNS UP TO 1.200 1.H.P. 


Ni HIGH SPEED. 


EXTREME ECONOMY OF STEAM. 


(A consumption of less than 13 lbs. = I.H.P. per hour has been recorded under suitable conditions of size, pressure, &c., and even in 
Engines of 80 I.H.P. a consumption of less than 144 Ibs. can be guaranteed with 160 lbs. pressure.) 


GREAT SAVING OF OIL. LITTLE ATTENDANCE REQUIRED. 


SMALL SPACE OCCUPIED and corresponding reduction in first cost of buildings. 
SILENCE AND DURABILITY, OWING TO ALL BRASSES BEING IN CONSTANT THRUST. 


Over 158,600 H.P. in use or on order. 


Swedish Clpresal Iron Sheets and Stampings. 


TURNER 


Telegraphts Address. SHSSTIROR, LUNDUN.” a26 


FORGINGS FROM THE HAMMER, & MACHINED TO ANY DIMENSIONS. 


HLHCOTRICAIL HNGINEERS. 


Continuous Current Dynamos, Alternators, 
Electric Motors, 
Slow-speed Direct-coupled 
Engines and Dynamos 
For Ship Lighting, &c. 


a. SEARCH LIGHT PROJECTORS, ARC LAMPS 
Blectric Lighting and Pi 


OONTRACTORS TO ADMIRALTY. 


GATESHEAD-ON-TYNE. 


[ZNGINHERING TELEGRAPH CODE USED.] 


Telegraphic Address: ‘‘ Unsworth, Derby. 
G. UNSW OFT LANE MILLS 
Manutactarer of Electrical Wires of every description for Electrical Instruments, Dynamo Machines, Telephones, and Electric Bells. 


INSULATED LINE WIRES AND CABLES. 
London Agents:-JOHN DAVIS & SON, us, Newgate Street, E.C 
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WESTERN ELECTRIC CO. 


MANUFACTURERS OF 


TELEPHONES. 


79, COLEMAN STREET, LONDON, E.C. 
CHICAGO, NEW YORK AND ANTWERP. 


Improved 
66 Otto ” 
Simple. 


Silent. 


Economical. 


Reliable. 
Thousands at 
work. 


ENGINES SPECIALLY CONSTRUCTED FOR ELECTRIC LIGHT. 
SELF-STARTERS TO ALL LARGE SIZES. ONE HUNDRED ALWAYS IN PROCESS. 


Write for Testimonials and Prices to the 


“NATIONAL” GAS ENGINE co., 


ASHTON-UNDER-LYNE. 10431 


TUMBLER SWITCHES, 


100 & 200 YOLTS. 


BEST QUALITY! PRICES! 


APPLY TO:— 


AB. & HOPHINS, 
30, Parliament Street, LONDON, S.W. _,,, 
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AUTO-CAR CELL. 


Experiments extending continuously over a year 
and a half, and representing many hundreds of charges 
and discharges, have been made with a view of test- 
ing the durability and capacity of the new battery 
before inserting particulars of it in the Company's 
Catalogue of “E.P.S.” Storage Batteries. 


WEIGHT REDUCED BY 40 PER CENT. 
SPACE REDUCED BY 45 PER CENT. 
PLATES ENCLOSED IN REFRACTORY ENVELOPE. 
FREE FROM RISK OF SHORT CIRCUIT. 
NO LOSS OF CAPACITY WITH AGE. 


DISCHARGE RATE FOR UP GRADE WORK 
ALMOST UNLIMITED. 


NO ADVANCEH IN PRICSBS. 


SEND FOR NEW AND SPECIAL LISTS 


4, GREAT WINCHESTER ST., LONDON, E.C. 


e 
y Wy yy y 
YY Yj YY | YY ii 
\W yy A L Yyy Y N 
YY Y i Y yyy 


xvi [32] THE ELECTRICAL REVIEW. [December 25, 1896, 


PRICE, 4s, Post Free; After Publication 6s. 


UNIVERSAL DIRECTORY 


(J. A. BERL Y’S). 


ORDER AT ONCE. THE RED BOOK. 


London: H. ALABASTER, GATEHOUSE & CO., 22, Paternoster Row. 


ILLUSTRATED, 3s. 6d. POST FREE. 


POLYPHASED ALTERNATING CURRENTS, 


By E. HOSPITALIER. 


CONTENTS :—Introduction. I. Triphased Currents. Cha 1. Generation. Chapter 2. Transformation. 
Chapter 8. Applications, Electric Lighting Motors. Chapter 4. Multiple Transformers. 

II. Diphased Currents. Chapter 1. Generators. Chapter 2. Transformers. Chapter 8. Motors. Chapter 4. 
Multiple Setatiemens. Appendix A. Appendix B. 


PRICE ONE SHILLING. 


DOMESTIC ELECTRIC LIGHTING, 


TREATED FROM THE CONSUMERS’ POINT OF YIEW. 
BY 


ED. C. DE SEGUNDO, Assoc.M.Inst.C.E. 


Post Free, Gd. Sixth Edition. Tenth Thousand. 


A DYNAMO, AND HOW TO MAKE IT. 


By EDWARD TREVYVERT. 


ILLUSTRATED. 


POST FREE, 2s. 6d. WITH 34 ILLUSTRATIONS 


OZONE: 


ITS COMMERCIAL PRODUCTION AND ITS APPLICATIONS. 
By EMILE ANDREOLI. 


POPULARLY WRITTEN AND FULLY ILLUSTRATED. POST FREE, 1s. 


THE STRANGE HISTORY OF A DYNAMO. 


By T. E. GATEHOUSE. 
Should be read by all interested in the production of electricity. An excellent gift for schoolboys. 


69 Illustrations. Post Free, 2s. 


PHOTOGRAPHIC OPTICAL LAMPS. 


By RANEIN EENNEDWY. 


A Treatise for Photographers, Photo-Electric Printers’ Etchers and Engravers, and including Apparatus for Copying Purposes 
for Engineers and Architects. _ 


THE ONLY WORK IN EXISTENCE TREATING ON THIS SPECIAL SUBJECT. 


Any of the above Books can be had, Carriage Paid, by sending a remittance for the price indicated to— 


H. ALABASTER, GATEHOUSE & CO., 22, Paternoster Row, London. 
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BRADFORD, YORKS. 


MANUFACTURERS OF 


TO THE TRADE. 
ALTERNATORS 


Manufactured under Licence from 
Messrs. Pyke, Harris & Co., Ltd. 


UPR AA 


Agents for London and Sou'hern Counties :— 


FULLER & CO., 28, Bush Lane, BC. | 


WENSTROWS 


SINGLE-PHASE 


SELF-STARTING MOTORS, 


To be seen running at our address. 


FULLER & CO., 


28, BUSH LANE, E.C. 


ANDERSON 


Head Office:-ERITH IRON WORKS, KENT. LIMITED 
Registered Office:—3, WHITEHALL PLACE, S.W. 
City Office :—BILLITER BUILDINGS, E.C. 


Telegrams: “EGYPIZTIAN, LONDON.” 


NEWCASTLE :—2, St. Nicholas Buildings, CARDIFF :—Bank Buildings, St. Mary's Street. 


ELECTRIC 
MINING 


OYNAMOS 
"MOTE RS. 


ELECTRIC 


ELECTRIC 
COAL 


ELECTRIC 
LIFTS 


ELECTRIC 


MACHINERY. 


LIGHTING. 


CUTTING. 


TRACTION. 
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SIEMENS BROTHERS 


Evlectvical and "Pelegraph 


MANUFACTURERS OF 


India-Rubber, Gutta-Percha and Lead-Covered Cables and Wires 
for Telegraph, Telephone, and Electric Light Work. 


MATERIALS FOR LAND LINES, IRON TELEGRAPH POSTS. INSULATORS 
INSTRUMENTS. BATTERIES 


Electric Mine Exploders, Torpedoes, Torpedo Apparatus, 
POLICE, FIRE AND RAILWAY SIGNALS AND BLOCK APPARATUS, 


DYNAMOS ALTERNATORS, 


REVERSIBLE MOTORS, TRANSFORMERS, 
ARG LAMPS, AMMETERS, VOLTMETERS, &, &. 


HBLECTRICs APPARATUS OF ALI KINDS. 


CONTRACTORS FOR 


SUBMARINE CABLES, 


LAND LINES, 


SHIP LIGHTING ELECTRIC LIGHT MILLS, FACTORIES, 
ELECTRIC RAILWAYS TRAMWAYS, 


Transmission of Power by Electricity, 


CENTRAL STATIONS 


SOLE MANUFACTURERS IN ENGLAND OF HELLESEN’S AND OBACH'S ORY BATTERIES. — 
AGENTS FOR “SIEMENS” GLOW LAMPS & MENEELY TUBULAR BEARINGS. 


OFFIOnS: 


London: 12, QUEEN ANNE’S GATE, WESTMINSTER, 8. W. 
Newcastle: 15, VICTORIA BLDGS., GRAINGER ST. WEST. 
Glasgow: 261, WEST GEORGE STREET. 


Melbourne: 46 and 48, MARKET STREET. 
Works KENT. 
Oable Address : “SIEMENS, LONDON.” Oodes: A.B.O., Al, Engwmneering. 


LIMITTHD. 

i 
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ENERGY METER 
PATTERN 
FOR ALTERNATING CURRENTS. 
Increased Range and Accaracy. Fall of Potential Inappreciable. © Consumption of Energy 2 to 3 watts, 


Is being wery Extensively Adopted. 
WRITE FOR CATALOGUE 4S ABOVE, OB To OUR 


Mesons, VENER & SILLAR, 10, Devanay St, Westminster, 8.W. 


APPLICATIONS INVITED FROM FIRST-CLASS AGENTS IN THE UNITED STATES AND FOREIGN COUNTRIES. 9519 


Te RBINES. 


THE “LITTLE 
from 8 ft. 


64, Mark Lane, London, E.C. And at SILYER CREEK, N.Y., U.S.A. 
TELEGRAMS :—“ BARBEAU, LONDON.” Catalogues Free. mio 


ALBERT & J. M. ANDERSON, er 


89, VICTORIA STREET, WESTMINSTER, LONDON, S.W., 


Manufacturers of 


TRAMWAY 


“AETNA” Insulators and Hangers, 
ANDERSON’S STANDARD LINE MATERIAL, 
REGISTERED TRADE MARK. BYERY REQUISITE FOR OVERHEAD LINE CONSTRUCTION, 9497 


CONCENTRIC NO COMPETITION WITH TRADE CUSTOMERS. 


R ENGINEER AND ELECTRICIAN, 
Inventors’ Modeller & Scientific Apparatus Manufactarer, 
43, SKINNER LANE (Works: Cross Stamford St. 
and Telephone 8t.), LEEDS, 
a # 4 Telegraphic and Cable Address: ‘‘ MOTOR, LEEDS.” 10489 


J. GOODMAN & CO., NEW BROAD 


Manufacturers’ Agents for 


SINGLE AND DOUBLE-POLE GUT-OUTS 
CEILING ROSES AND PENDANTS - - 


ALL ELECTRICAL 


“METEOR” TUMBLER SWITCH - - 
(Patent applied for) { 
ENAMELLED IRON SHADES- - - - WHOLESALE ONLY 
“METEOR” ARC LAMPS- - - - - t Reasonable Prices combined 
GOODMAN'S INCANDESCENT LAMPS - 
All Goods mounted on Best English China. PRICE LIST ON APPLICATION. 
aigl 


ALS. 
ALL KINDS FOR ELECTRICAL WORK, and also for INDIA-RUBBER & GUTTA-PERCHA MANUFACTURERS, 
Solid Sulphuric Acid and Bichromate Salt for Export. 


G. BOOR & Co., 1 & 2, Artillery Lane, Bishopsgate, LONDON, E. C. 


CONTRACTORS TO THE POST OFFICE WAR OFFICE ADMIRALTY, INDIA AND NEW ZEALAND OFFICES AND LEADING TELEGRAPH 00S. 


q 
3 
| | 
Contractor to H.M. Government, also to the Russian, French, Turkish, Egyptian, Indian & Cape Governments, 
Sp. 
| | 
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LIMITED, 
Mansion House Buildings, LONDON, 


Are Works, CHELMSFORD. 


MANUFACTURERS OF 


High Efficiency Alternators, Transformers, Dynamos, 
Arc Lamps, Measuring Instruments, &c., &c. 


: 


ENTRAL STATIONS FULLY EQUIPPED 


For HIGH or LOW TENSION SYSTEMS. 


PRICE LISTS FREE ON APPLICATION TO ABOVE ADDRESSES. 


Cooking and Heating Department—85, QUEEN VICTORIA STREET, LONDON. 


POCKET PRICE LIST AND USEFUL FORMULA, (Including Magnifying Glass) Post Free, 13 Stamps. 
CROIMPLON’S (Trotter's Patent) WIRING SLIDE RULE, 2s., Cloth Case, 2s. 6d., Leather Case, 3s. 6795 
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LORD KELVIN’S © 


ELECTRIC INSTRUMENT 


RECORDING VOLTMETERS 
AMPEREMETERS. 


These instruments have Open Scales and very Sensitive Action. Théy 
are Free from Frictional Errors and External Disturbances. 


LARGE DIAL VOLTMETERS AND AMPERE GAUGES 


FOR CENTRAL STATIONS. 


Dead-beat Action and Large Scale Diwisions. 


STANDARD WATT AND AMPERE BALANCES, ELECTROSTATIC 
VOLTMETERS, ELECTRICITY SUPPLY METERS, SWITCHBOARD 
WATTMETERS, PORTABLE TESTING SETS, &c. 


RECORDING VOLTMETER. os Descriptive Pamphlet and New Price Lists Free on upplwation to :— 


JAMES WHITE, 


16-20, CAMBRIDGE STREET, GLASGOW. 


ELECTRICAL 


MANUFACTURED BY 


ARG LAMPS, ‘ 
GEBRUDER JAEGER, INCANDESCENT LAMPS, 


peor ia BOARDS SOLE LICENCEES, WROUGHT IRON GATES AND 
WALL PLUGS, 89, VICTORIA STREET, LONDON, S8.W. RAILINGS. 


WA EET ER's Books. 


New Illustrated List Post Free on Application. 


THE DYNAMO: rts THEORY, DEsiGn | ELECTRIC LIGHTING & POWER 


AND MANUFACTURE. With 190 Illustrations, mostly from DISTRIBUTION. An Elementary Manual of. For Students 
original drawings. By C. C. HAWKINS. M.A., A.LE.E., preparing for the Preliminary and Ordinary Grade Examination 
and F. WALLIS, A.LE.E. Second Edition, Revised. 530 pp. of the City and Guilds of London Institute and General Readers. 
10s, 6d. By W. P. MAYCOCK, M.1LE.E. Third Edition. Revised 


and re-written in Tw: lu ol. I., with 231 Illustrations. 
“A work of _ mean ability. One valuable feature throughout the book is the Crown 8vo, 68 o.Volumes. V : 
lo 


ber of the illustrations.” — Electrical Engineer. 
“We welcome this book as a thoroughly trustworthy and useful work.”— “ The work will no doubt become a standard text-book for schools and classes 
on this subject; as such it has few equals.”—Zlectrical Review. 


Electrici 
si “One of the best educational electrical engineering manuals now before the 
public.”—Electricity. 


AUTO-CARS. yp. ranman, Mechanical Engineer. 
Sole Authorised Translation from the Sie By Toons TRANSFORM ERS FOR SINGLE 
With 112 Illustrations. Crown $8yo, 5s. AND MULTIPHASE CURRENTS: A Treatise on their 
Theory, Construction and Use. By GISBERT KAPP, 


M.Inst.C.E., M.Inst.E.E , hor of “Electric T issi 
METRIC WEIGHTS & MEASURES | "Translated. trom the German by the Author. 


Compared with the Imperial System. By W. H. WAGSTAFF, With 133 Illustrations. 254 pp., with Index. Crown 8vo, 6s. 


Gresham Professor of Geometry. 1s. 6d. (Just Published.) (Just Published.) 
London: WHITTAKER & CO., Paternoster Square, E.C. a, 
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NOW READY. 


Price 2s. 


ELECTRIC 


TRAMWAYS 


POPULARLY EXPLAINED BY 


ow. SCHOLEY, 


ASSISTANT EDITOR “ ELECTRICAL REVIEW.” 


This work, which is beautifully illustrated, is designed to give in popular language an 
account of the progress of Electric Traction, The chief methods of employing electricity fur 
traction purposes are explained, while the most noteworthy foreign and Continental systems are 
described and illustrated. 

It will be of great use to Members of Municipal Authorities and Tramway Companies who 
are considering the question of adopting Electric Traction. 


It is interesting to the general public, because English systems are for the first time popularly 
explained. 


PUBLISHED BY 


H. ALABASTER, GATEHOUSE & CO., 


22, PATERNOSTER ROW, E.C. 
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14, Union Court, Old Broad 8t., E.C., and Chariton, Kent. 


Full Sise Sections on Application. 
ESTIMATES FOR OTHER WOODS AND SIZES 
PROMPTLY SENT. 


MAKERS of the most modern machines for 
Switch Blocks and Cleats Made to Order. == CABLE MAKING. CABLE LAYING. 
STRANDING. BRAIDING. 
S1zz No...| 1 2 2 8 4 5 6 7 8 TAPING. WINDING. 


Grooves...) Ye" | | | ve’ | | | | | RUBBER, SILK &4 COTTON COVERING 


For B.W.G. | 18 16 *16 14 7/20 | 7/16 | 7/14 | 19/16 | 19/12 
Wauirewoop | 2/10 = 8/1 | B/ll | 4/5 6/6 9/4 | 11/8 | 18/7 


Duan ....! 2/5 2/10 8/6 4/- 5/9 8/4 10/- 14/- Th INDIAN Fy E TR ENGINEER. 
* Or Two Pairs of No. 18 B.W.G. e an AS RN 
for 8,000 feet 
Trade Allowance POF AN ILLUSTRATED WEEKLY JOURNAL FOR ENGINEERS 
WIGERS BROS. , « socks, IN INDIA AND THE EAST. 
60, KING WILLIAM ST., LONDON, E.C. 5118 The “INDIAN AND EASTERN ENGINEER” contains the 


latest and most authentic information on all subjects connected 
with Engineering enterprise in India and the East. 


BEECROFT & WIGHTMAN, tis which maybe 


RATE OF SUBSCRIPTION (payable in advance, including a 
Makers of Electric Casings and Covers. copy of the INDIAN AND EASTERN ENGINEER’S DIARY, 


Indian Rates—Yearly Rs. 20. English Rates—Yearly 40s. 


Published at 137, Canning Street, Calcutta. 
London Office: 28, VICTORIA STREET, WESTMINSTER, 


“CIP ‘ON 
‘euoydeley, 

foe Scotland: 
Messrs. W. McGeoch & Co. 


uwopuc’y ‘penpqusuy 


Gray’s Inn Rd., W.C. 


Mr. J. G. LORRAIN, MIEE., MIME. &c., 


Fellow of the Chartered Institute of Patent Agents, 
Norfolk House, Norfolk St., London, —— 
“PATENTEE’S HANDBUOK™” Post Free on Application. 


RAMSDEN., CAMM & CO.. Lr. 


BRIGHOUSH, YORKSHIRE, 


avon, Steel and Gopper Wire Drawers, 


MANUFACTURERS OF 


TELEGRAPH, TELEPHONE AND CABLE WIRE, 
FR%C? ~—- Contractors to H.M. Postmaster-General, the Indian and Colonial Governments and leading Railway Companies 
, SPECIALITIES :—FINE SIZES OF H.C. COPPER, GERMAN SILYER, &., WIRES = ,,; 


THE 


39, VICTORIA STREET SYNDICATE, Ltd. CLIFTON JUNCTION, 
LONDON, S.W. MANCHESTER. 


Agent: Mr. A. Campbell, 
108, Argyle St., Glasgow. 


Stocks kept in London. 


28, 


MAKERS OF 


STORAGE BATTERIES 


OF EVERY TYPE 


Central Station Cell. 


AND FOR ALL... 


and cover together. 7 
nA 7 
o 
o 
. “ft “sp 
SS) R" Type Plates in Lead 
Boxes 3 
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ELECTRIC LIGHT FITTINGS. 


18 years’ experience. 


Original designs in Switches 
and Cut-outs, Wall and 


A. P. LUNDBERG, 


Floor Sockets, Switch and Bradbury Electrical Works, 
Fuse Boards, Ceiling | prapgury ST., KINGSLAND, LONDON, N. 
Roses, &c. 


6175 
SPECIAL REQUIREMENTS WORKED OUT, | 7¢¥oraphic Address : “Lundberg, London.” 


CRYPTO MOTORS 


For the Trade. 


THE GRYPTO WORKS GO., Lro, 


WHOLESALE MANUFACTURERS OF 


ELECTRIC MOTORS AND DYNAMOS, 
29. CLERKENWELL ROAD, LONDON, E.C. 


Telegrams: *‘Commutator, London.’ 


10158 


COVERS & CASINGS 
BLOCKS, BOARDS For SWITCHES 
IN STOCK & MADE TO ANY DESIGN. 
AGCUMULATOR GASES AND 
BATTERY BOXES MADE TO ORDER. 


J. F. & G. HARRIS, 


TIMBER MERCHANTS & MOULDING caneraeraaes: 
OFFICES 58, QWILSON STREET, FINSBURY, E.C. 
and E 8T., Gravel Lane. SOUTHWARK, 
MILLS (PALMER'S RD., Green St., BETHNAL GREER, ¥.E. 


RODUCE CR 
BAYLEY’S “% 


COMMUDINE 


Preserves insulation between Sections, 
Prevents copper dust adhering. 

Reduces Sparking, De shes wearing, which 
means less copper dust, and so keeps Commu- 
tators in perfect condition, without the aid a) 
oil or grease. 

This liquid is pronounced by the most eminent 
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